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The  More  Important  Fungus  and  Bacterial 
Diseases  of  Vegetables  in  Ontario. 


By  J.  E.  HowiTT  AND  D.  H.  Jones. 


INTRODUCTION, 

.t  v»w!Kf  ^"''**?-*^*''  ^""'"°  •'  ^  ^"™'^*  «"  ^l^o  «^e  interested  in  the  growing 
of  vegetables  with  mfomation  which  will  enable  th.m  to  identify  the  more  common 
fungus  and  bacterial  diseases  of  vegetables  and  to  apply  inteCnlTe^^^^^^^^ 
mente  which  experience  has  proved  to  be  the  most  effectivJe  in  eacKe 

In  a  bulletin  of  this  nature  it  has  been  thought  wise  to  include  the  bacterial 
with  the  fungus  diseases,  in  order  to  place  in  the  hands  of  the  grower  a  complete 
and  convenient  manual  of  all  the  more  important  diseases  of  vegS L       ^ 

The  majority  of  the  diseases  of  vegetables  are  what  are  known  as  fun<nis 

fully  the  cause  of  such  diseases,  in  order  that  they  may  apply  intelligently  remedies 
for  their  control  Fungus  diseases  are  caused  by  plants  known  as  funj  Thte 
phmts,  unlike  ordinary  flowering  plants,  have  no  gLn  coloring  matter  (chTorophyU) 
and  are  unable,  therefore,  to  manufacture  their  own  food.  AH  their  noSment 
must  be  obtained  from  decaying  animal  or  vegetable  remains  or  f rom  S tknts 
or  animals.    Those  fungi  which  derive  their  nourishment  from  i>ing  InL  /n 

The  bodies  of  fungi  which  cause  plant  diseases  are  usually  extremely  small  and 

JlvTt '"°"'*"f-."V"y  ''""'  ^'^''''''  '^^''^-^'^^  struc^turesThyphr^^^^^ 
of  which  bea>mc  modified  and  produce  reproductive  bodies  called  spores    whTh 
may  be  considered  similar  to  the  seeds  of  flowering  plants     Somt^LTiZ'f 
threads  live  upon  the  surface  of  the  plants  and  obtain  their  tSwt  by  "S' 
.ng  down  little  suckers  (haustoria)  into  the  cells  below.    Ct  fZenth   how" 
ever,  they  live  within  the  plants,  either  in  or  between  the  eel  s.    Two1d;ds  " 
spo  ^  are  usually  produced-thin-walled  summer  spores,  which  spread  The  d.lse 
during  the  growing  season,  and  thick-walled  resting  or  winter  snorerJ^f  t? 
0  carry  the  disease  over  the  winter.    Spores  are  seatle^ed  ^      HouTa^Ic.-^  ThiS 
among  which  are  wind,  water  and  insects.    On  comin<r  in  contact  wr^a^'-Lu 

Hie  breathing  pores  on  the  leaves  (stor  ata),  through  fhe  skin  or  thmnTl  T 
Once  within  the  plant,  these  little  threads  grow  raSv  drawL  thJi??  T^'l 
from  the  cells  of  the  host  plant  and  setting  up  a  dS  con'uion!     ""'"^'^--^ 


UeiiLTHlly  siH-'ukiiig,  in  tom<)atiiig  fun^rus  di.-*t'ase!j  nu'tlitxls  of  pit-vfiition  only 
are  practicahlc.  as  once  a  funjfiis  is  witliin  the  plant  notliinft  can  '  iie  to  (Ifistroy 
it.  Care  should  lie  taken  to  keep  the  crops  in  a  healthy  <fn)\vinjj  <  ution  and  free 
from  injury  l»y  insects.  Unthrifty  plants  and  those  attacked  by  ins«'ets  are  more 
liable  to  fungus  diseases  than  healthy  ones.  Rotation  of  crojjs  should  Ik.'  pnictised. 
so  that  the  winter  siHtres  left  in  the  soil  may  not  in'wt  tile  next  season's  crop. 
Weeds  should  lie  destroyed,  as  they  frequently  harlior  fungi.  Diseased  croj)  refuse 
should  be  burned  and  not  thrown  on  the  manure  heap.  Fresh  manure  should  lie 
avoided,  as  it  fre(|Uently  contains  living  spores  of  jtarasitie  fungi. 


Asparagus  Rust. 

1.  Attai  iva  showing  spore  clusters. 

2.  Cluster-cup  form. 

3.  Spores  from  cluster-cup. 

4.  Spores  from  summer  stage  (uredospores). 
'5.  Resting  or  winter  spores  (teleutospores). 

Intelligent  and  thorough  .spraying  with  Bordeaux  or  other  fuivgicides  will 
do  munh  to  prevent  the  .«i)read  of  fungus  dis<'ases.  It  should  be  kept  in  mind,  how- 
ever, that  si)raying  is  done  not  to  cure.  i)ut  to  prevent  disease.  In  other  words. 
the  object  of  spraying  is  to  cover  tiie  surface  of  the  leaves,  fruits  or  other  parts 
of  the  plant  with  a  sui)stance  jwisonous  to  the  siK)res  of  fungi,  in  which  tlu-y  cannot 
grow  and  penetrate  the  ])lant.  Spraying,  therefore,  in  order  to  be  effective,  must 
be  timely  and  thorough.  The  spray  mixture  must  be  on  the  plant  before  the  spores 
reach  it,  and  the  surface  of  the  leaves,  fruit  and  other  parts  of  the  plant  must 
be  covered  50  completely  that  there  is  not  the  smallest  space  on  which  a  spore  can 
germinate. 


ASl'AUMil  S. 

I{  sr  i/'iininhi  iisimniiji,  IVC):  Tliis  disfn-c  is  v»tv  (oiiiiiuiii  in  Ontario, 
and  is  familiar  to  jn-arlv  cverv  ^towvT  of  Hs|.ara«,'us.  S„nu"tini.'s  it  is  n-i.crt.d  as 
causinn  serious  injiirv  to  asparajrus  plants. 

Till'  (lis*-asf  lias  tlin-c  .iistinit  sta^'cs.  Tlir  lirst  is  known  as  tiif  •'  cinstcr-cup "' 
staj;.-  or  tin-  sprin;.'  form.  In  this  sta;;.-  tli.-  siH>r.-s  arv  i>ro.in<v.l  in  .nj.-sliaiK'd 
pustules,  whi.li  ire  ^fronped  in  oval  clusters  and  are  ..lan^re-vellow  wlieii  mature. 
This  forjii  is  sel  lorn  noticed  by  the  -.'rowers.  The  s.'cond  or 'summer  sta-e  is  the 
one  that  is  usually  first  notiee<l  and  called  In  them  the  Ited  Ifust.  on  account  of  tlio 
elongated  reddish-l.rown  piistui.s  which  are  >ccn  Invakiiii:  through  the  skin  on 
(he  stem.  In  these  pnstulo  rcddis'li,  one-celled  spores  are  produ.-cd.  known  as* 
uredospores.  It  is  in  the  summer  or  red  rust  stage  that  the  diseas..  spreads  most 
rapidly  and  appears  to  do  tlie  gn-atest  amount  of  liarin.  Towards  fall,  or  whenever 
the  vitality  of  the  asparagus  plants  is  reduced,  the  third  and  dual  stage  known  a.s 
the  lilaek  ru>t  or  winter  riisi  a|)i)ears.  owing  to  the  fact  that  the  red  siM)res  in  the 
pus-tules  are  replaced  |,y  dark  hrown.  two-celliil.  thick-wallcd  s))oies,  known  as 
teleutospt  .es.  These  germinate  in  the  spring  and  give  rise  to  liie  first 
The  rust  organism  is.  therefore,  carried  over  the  winter  .hictly 
old  stems  of  the  asparagus  jilant.s. 

Prerenlioii.  Let  no  plants,  not  even  wild  ones,  mature  during  the  cutting 
season.  Late  in  the  fall,  when  growth  is  nearlv  over,  cut  out  ami  hum  the  old 
plants.  Plant  Kusit-resistant  varieties.  The  Palmetto  variety  is  said  to  he  more 
resistant  than  many  of  the  other  common  varieties.  Spraving  with  Rcsin  Bordeaux 
from  July  to  .Septemlier  at  intervals  of  ten  davs  to  two  weeks,  is  rectmimended  by 
.some  American  inve.^tigators.  This,  however,  is  a  difficult  and  eostiv  undertaking 
and  It  is  doubtful  whether  it  will  pay  here  in  Ontario.  "' 


tage  again. 
j>ores  on  the 


REAXS. 

ANTHR.iCxo.-sE  or  Poi)  .Spot  (CoUetotrirlntm  lindemuthinmim.  (  Sa<e.  &  Magn.) 
Bn.  &  Cav.) :  The  commonest  and  mosit  serious  disease  to  which  lieans  are  liable 
In  wet  seasons  it  causes  great  loss,  particularly  in  the  bean-growing  sections  of 
Kent  County. 

Pods,  seeds,  leaves  and  stems  are  affected.  On  the  pods  sunken.  re<ldish- 
brown  or  black  spots,  usually  with  rusty  brown  borders,  are  .«een.  In  the  centre 
of  the.<e  .apots  pinkish  ma.^ses  may  be  noticed  frequently.  Afr<«ct»'d  seeds  show 
dark  brown  or  rusty  discolored  spots.  These  are  often'  verv  minute.  On  the 
leaves  the  chief  -symptom  is  the  brown  and  rusted  appearance  of  the  main  veins 
underneath.  Sometimes  these  appear  as  if  cut  or  eaten  out  by  the  fungus.  Occa- 
s-ionally  small  holes  appear  in  the  leaf,  dne  to  the  destruction  of  the  veiiLs  by  the 
fungus.  On  the  stems,  rusty  brown,  elongati-d  spots  arc  sometimes  .seen.  Occasionally 
these  spots  are  so  d<.ep  as  to  cause  the  stem  of  the  leaf  to  break  at  this  point. 

The  fungus  wliich  cau.s<>s  this  disease  is  .-arried  c  r  the  winter  as  dormant 
fungus  threads  (mycelium)  in  tlie  seed.  In  the  spring  the  disease  first  ai.i)ears 
on  the  -seed  leaves  (cotyledons)  of  the  young  plants.  On  these  the  fir.-^t  crop  of 
spores  of  the  sea.son  is  soon  produe.d.  During  wet  weather  the  di.sea.se  spreads 
very  rapidly.  The  pods  are  attackeil  and  the  fungus  penetrates  through  the  tissue 
of  the  pod  into  the  seetls.  Here  it  remains  in  a  more  or  less  inactive  condition  until 
the  seed  is  sown. 


Prevention.  Since  the  disease  orijriiiates  with  infectfil  seed,  the  most  im- 
portant point  is  to  secure,  if  possible,  clean  seed.  How  arc  we  goin;r  to  obtain  such 
seed?  Seeds  that  are  badly  infected  may  l)e  readily  recognized  by  the  discolored 
spots.  Hand-sorting  of  the  seed  previous  to  sowing  should  help  to  reduce  the 
"  lount  (if  Anthracnose,  but  as  a  certain  percentage  of  apparently  healthy  ones  may 
contain  the  fungus  the  only  sure  way  of  .ilitaining  non-infected  seed  is  by  gather- 
ing it  from  pods  which  are  free  from  i^pots,  the  fungus,  so  far  as  is  known,  only 
infecting  the  seed  through  tlic  pod.  Hand-sorting  of  disease-free  pods  may  not 
be  practicable  for  large  areas,  but  is  quite  practicable  for  small  garden  plots  and 
for  seed  plots  from  which  to  obtain  seed  for  the  general  crop  where  a  larp'  acreage 
of  beans  is  grown.  The  seed  plot  should  be  watched  closely  and  any  diseased 
plants  removed. 

If  possible  a  rotation  of  crops  shoulu  h.  practised,  beans  not  being  sown  on  the 
same  land  more  than  once  in  three  or  four  years.  Bean  straw  should  not  be  used 
for  manure  in  fields  where  beans  arc  to  be  grown.  If  the  disease  is  present  in  the 
field,  care  should  be  taken  not  to  work  among  the  plants  when  they  are  wet  with  rain. 


Bean  Anthracrose  Pods,  ghowln^  the  spots  characteristic  of  the 
disease.     (Original.) 


rjnce  it  is  at  this  time  that  the  spores  are  ready  to  be  distributed,  and  each  spore 
may  start  a  new  spot. 

Spraying  with  Bordeaux  mixture  does  not  appear  to  be  effective  in  controlling 
this  disease.  Treating  the  '  with  formalin  or  other  chemicals  has  not  yet 
proved  a  practical  success  fo;       j  prevention  of  this  trouble. 

Rust  {Uromyces  appendiculatus  (Pers.)  Lev.):  This  disease  is  occasionally 
seen  in  Ontario,  but  seems  to  be  of  very  little  economic  importance.  It  appears 
as  small,  round,  rusty-brown,  raised  spots,  chiefly  on  the  under  surface  of  the 
leaves,  though  leaf -stalks  and  pods  may  also  be  affected. 

Prevention.  It  seldom  calls  for  any  particular  treatment  in  Ontario,  but  if 
it  should  become  serious  it  would  be  advisable  to  spray  with  Bordeaux  mixture 
and  burn  the  remains  of  diseased    lants. 

Bean  Blight — Bacteriosis  o'  Ueans.  Causal  organism,  Ps.  phaseoli  (Smith)  : 
Whilst  there  has  been  no  '•ecord  of  heavy  'osses  from  this  disease  in  Ontario,  we 
get  every  year  bean  plants  suffering  fron-  the  disease  forwarded  to  us.  Letters 
accompanying  these  plants  often  state  that  considerable  damage  was  done  to  the 
fields  from  which  the  plants  were  taken,  many  plants  being  attacked  in  the  same 
way.     Scarcely  a  season  passes  but  what  more  or  less  of  this  disenso  is  present  in 
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the  k.ans  of  the  College  garden  and  in  the  l,eau  plot,  in  the  experimental  grouu.l*. 
n  the  United  States  where  wax  hean.  an.l  lima  beans  arc  grown  exten.iNeiv.  heavy 
lo..e.s  are  caused  by  the  disease,  and  it  is  getting  more  general  in  Ontario. 

Beach  of  the  Geneva  Station  established  the  bacterial  character  of  tlie  disease 
on  I,ma  and  wax  beans  in  1S1.2,  and  Ilnlstead  of  the  New  Jersey  Station  in  the 
.^an.e  year  arnved  at  similar  conclusions  after  making  a  series  of  experiments 
hrw.n  Smith  m  1897  lirst  dcscrik-d  the  causal  orgaiiism,  /'..  phascoli.  Work 
dealing  with  this  disease  has  also  been  done  in  this  laboratory. 

Appearance  of  (he  Disease.  The  disease  may  be  found  on  the  foliage,  the 
stems,  the  pods  and  the  beans  wifl-.in  the  pods.  At  fir^t  the  disease  on  the  pods 
apjmars  as  sniall,  water-soaked  areas.  These  areas  gradually  enlarge  and  usually 
are  outlined  by  a  reddish-brown  border.  As  the  disease  progresses  and  the  areas 
continue  to  e^'large  the  whole  of  the  affected  area  becomes  a  light  brown,  and 
does  not  deve  ap  the  black  or  pink  color  or  the  sunken  spots  pro,luced  by  anthracnose. 
The  foliage  becomes  spotted  and  yellowed  in  large  areas  of  the  leaf  surface,  soon 
withers  anu  falls  awav. 


Mkthod  of  Infection, 

Leaves.  The  disease  usually  begins  at  the  margin  of  the  le^f,  or  where  the 
eaf  has  been  torn  by  insects,  wind  or  hail.  Here  the  gem-j  find  entrance  into 
the  tiLssues  through  the  wound.  A  yellow  spot  is  formed  n.d  the  green  color  de- 
stroyed. The  spot  increases  in  size  rather  slowly,  and  the  diseased  tissue  becomes 
l.rowTi  and  papery,  turning  dry  and  brittle  in  the  sun  and  soft  in  the  rain,  and  then 
.s  often  torn  away,  leaving  ragged  margins  and  holes  in  the  leaf.  The  whole  leaf 
may  die  and  fall  to  the  ground  or  remain  withered  on  the  stem. 

Stems  and  Pods.    The  disease  usually  enters  the  stem  by  wav  of  the  leaf  stalk 
and  advances  in  the  stem  to  other  leaves  and  to  young  pods.     In  severe  cases  the 
pod   may   wilt   and    die,   and   on    opening  it  the  half-grown  seeds  will  be  found 
aI  uu  •^'''^"'"'■^  ^y  iTogular,  brownish  areas  outlined  by  the  characteristic 

reddish-brown  margin.  The  beans  may  be  apparently  sound  or  only  shVhtly  dis- 
colored or  they  may  l,e  nuuch  discolored.  The  whole  plant  €^es  not  usually  die 
outright,  but  Im.  s  through  tUe  se.  -on.  Separate  infections  mav  occur  at  any 
place  on  pod  or     em.  "  ^ 

Seed  Bea„s.  In  gerinu-ation  t  s  of  diseas..!  beans  less  than  half  the  num- 
i"^T  ff™'?*^^-  The  remainder  rotted.  Those  that  germinated  never  pro- 
duced healthy  plants,  but  plants  t»»»*   *cre  weak  and  soon  wilted      Healthy  seed 


^'0wn  under  the  same  conditions  p 
\igorous,  healthy  plants. 

The  germs  live  over  winter  in 
tion. 

In  appearance  the  disease  is  som*  v 
spot"  caused  by  the  fungus  Colletotrit 
be  distinguished  by  its  making  ratlier 
pinkish  and  produce  spore-bearing  pimf)i( 

In  morphology-  and  cultural  chara,ten=  P..  p  .«/.•  .  practicallv  identical 
with  Fs.  campe-otris,  which  causes  wilt  or  h.^  rot  of  cabbages.  But  while  it  is 
pathogenic  for  beans,  poas  and  lupines,  it  is  m  Kogei  -  for  rabba<re  or  tnnli- 


'*  d  nih,|\  .;^dit  per  cent.,  and  produced 

*  t-ssue  and  infect  the  plant  on  (termina- 

at  similar  to  Bean  Anthracnose  or  "pod 

'n  lindemuthianum,  but  this  latter  may 

pit-   in  the  alTected  areas,  which  are 


Bacteriosis  of  Beans.     (Original). 
Diseased  pods. 

Diseased  beans  from  diseased  pods. 
Healttiy  beans. 
Bean  plant  badly  affected  with  bacteriosis  in  foliage  and  pods. 


5.  Pi.  phaxroli.  the  cause  of  the  disease. 


Il.iw..r,     Ai-I  .»•;:•  /^x.  ,-i„ii»:stris  i,  |mth<.;;i'iiic  r..r  iih)>i  rr-  tU'r-.  it  is  not  |mtlui- 
gvaic  for  tl)       '.rMmes. 

The  or^'aiii-rn  has  Ijccn  itiolutcd  l.y   Delam.ix  from   Ii        i  -n.wii  plniiis  at 


Pari«. 


KkaDR'ATION     AM)    <oMI!iit. 


or 


'.  I)o  not  sow  si-ed  fn.m  (lisfa>o<l  plants.  Airirt..,|  „.,..l  wili  u-iiiill\  ■■  mor.. 
„.   h'ss  *.hrur.ker  or  Mirivfllo.!  or  have  a  \Tirnish-lik.-  -liinv  v.-llowi>      )r  amUv 

I'olorod  appeal,    ,e.     TV      vart  ish-Iike  coatinjr  of  tli..  lis  due  to  an  exudate 

from  the  diseased  jmm'  ••.  wlii n  tlie  seed  has  Inrn  |.nMlu.vd,  Mid  it  (ontains  thou- 
sands of  the  haeteria.  many  <  i  wliich  liv.-  over  until  the  next  season,  r.adv  to  devekp 
after  the  8e<>d  is  sown,  whin  they  will  attack  the  youn^'  M.diin;.'. 

2.  Carefully  look  over  tlie  crop  wlieii  <,'rowinjr  and  nnio\c  and  l.nrn  any  plants 
showing  indications  of  the  disease.  If  atfe.ted  plants  aie  allowed  to  renniin  prow- 
insr  in  the  crop,  the  disease  will  he  sj)read  from  them  to  the  surroundinjr  hoalthv 
plants  hy  insects,  and  durinjr  cultivation  or  other  handling'. 

3.  Do  not  throw  straw  fnmi  disfasrcl  crop  on  to  the  niaiiniv  pile,  hut  carefnllv 
rake  nj>  and  hurn. 


BEET. 

Lkaf  Spot   (Cenospom  helUohi.  Sacc.)  :    This  dis.as,.  is  vcrv  ,-, on  in 

Ontarn).  hut  sekhmi  caus.s  serious  injury  to  ffarden  varieties,  'j'li..  1,'avcs  of  Sujjar 
BtH'ts.  however,  are  sometimes  destroyed  hy  it.  It  is  casilv  reeo^'ui/.ed  hv  the  snnill 
whit.'  or  hrown  spots  with  purplish  marfriiis.  whi.li  are  s  attered  irr.'vulaily  over 
the  leaves.  In  the  later  siajres  these  spots  Iwcome  ashv-;rrcv  in  color,  "whe'n  thev 
are  very  numerous  the  leaf  tissue  is.  to  a  lar-re  extent,  destrov.-d.  and  the  value 
of  the  leaf  to  the  plant  eonojHindinjily  lessened. 

I'reienlioti.  This  disease  is  seldom  had  eiion-h  to  n-(|iiirc  tivatnient.  S])rav- 
iiifT  With  resin  Bordeaux  at  intervals  of  ten  to  fourteen  days,  heirinniiiir  ahont  the 
middle  of  Julv.  is  recommended. 


(  AHBAtiE  AX!)  CACLIFLOWEIf. 

('MB  Root  {Phisn,„<Uoi,hora  hrnssirw.  Wor. )  :  This  disease  attacks  cahha<'e 
cauliflower,  turnips,  radishes  and  other  inemlM.rs  ol  tlie  ifustaid  familv  {Cnicifcrw) 
It  IS  a  very  trouhlesonie  disease  in  the  Maritime  I'lovinces  a-id  has'heen  found  in 
Ontario,  hut  does  not  apjiear  to  he  estahlisheil  in  this  ])rovince. 

It  is  eau.se.1  hy  a  slime  fun^nis.  Affected  plants  are  noticed  to  fla"  or  wilt 
markedly,  and  if  their  roots  are  examine.!,  irivuular  thickeiiin-rs  and  knoh-like 
sweillins^  are  f.mnd  upon  them.  These  often  .va.-h  th,.  size  of  a  man's  fist  The 
tops  of  diseased  plants  develoji  very  slowly,  cauliflower  and  eahlMv^e  atta.ked  form 
injr  little  or  no  1  .'ad.  The  plants  are  often  complet.'lv  kille.l.  smco  ^he  swellinirs 
on  the  root  prf  nt  the  proper  ahsorption  of  water.  The  cells  of  the  swellin-s 
when  examined  under  a  microscope  are  found  to  h.-  lar-e  and  ,illed  with  irregular 
hrownish  masses  of  protoplasm.     Ea.h  such  mass  represents  the  ve>retative  hodv 
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of  a  single  organism.  These  vegetative  bodies  feed  and  grow  at  the  expense  of  the 
cell  contents,  and  when  the  food  supply  is  oxliausted  each  one  divides  into  a  large 
number  of  spores  which,  when  the  diseased  roots  decay,  are  set  free  into  the  soil 
in  thousands.  Naked,  motile  pieces  of  protoplasm  emerge  from  tlie  spores  when 
they  germinate.  These  enter  the  plant  through  the  root  hairs.  The  organism 
may  remain  in  the  soil  for  several  years.  It  is  chiefly  spread  in  manure,  by  means 
of  infected  seedling  stock,  and  possibly  by  spores  adhering  to  the  seed. 

Prevention.  Great  care  should  be  taken  to  prevent  this  disease  being  intro- 
duced and  established  in  this  province.  Seed,  if  possible,  should  be  obtained  from 
a  locality  where  the  disease  does  not  occur.  If  the  seed  has  been  obtained  from 
an  unknown  source,  as  a  precaution  it  is  advisable  to  disinfect  by  soaking  it  for 
fifteen  minutes  in  a  solution  of  corrosive  sublimate,  of  the  strength  of  one  part  by 


Leaf  of  beet  attacked  by  leaf-spot  ' 
fungus  (Cercotpora  heticola). 

weight  to  1,000  of  watr.  Tablets  can  be  purchased,  of  which  one  tablet  to  a  pint 
of  waler  gives  a  solution  of  the  required  strength.  Notice  well  that  corrosive  sub- 
limate is  a  deadly  poison,  and  should  be  kept  away  from  children  and  sti>ck.  It 
also  corrodes  metal,  and  therefore  should  he  mixed  in  wooden  pails.  Care  should 
also  he  taken  not  to  plant  seedlings  showing  any  signs  of  the  disease. 

If  a  few  plants  in  the  field  develop  the  disease,  dig  them  up,  taking  care  to  get 
all  the  root,  and  burn  them.  If  the  disease  becomes  established  in  a  field  a  four 
or  five-year  rotation  of  crops  should  be  practised,  so  as  to  avoid  growing  turnips 
or  cabbages  on  .the  same  soil  for  a  number  of  years.  Applications  of  lime  every 
few  years  are  of  great  value  in  lessening  the  severity  of  the  attacks.  Two  to  three 
tons  per  acre  of  air-slaked  lime  should  be  applied,  preferably  three  or  four  years 
boforc  sowing  or  planting  n  cruciferous  crop.    Lime  the  seed  bed  for  cabbage  and 


cauliflower  in  tlie  s.iiiu"  niaiiiier.  Jiuiii  all  refuse  from  diseased  crop.  If  it  is 
necessary  to  feed  di.M'ased  turnii)s  or  other  roots  they  should  be  tiioroughly  boiled 
before  feeding.  Do  not  use  manure  coiitainiujr  cabbajje  or  cauiitlower  refine  and 
if  possible  keep  down  weeds  belonfring  to  tiie  Mustard  familv  {CruciUm).  These 
may  harbor  the  disease. 

HvcTKifiAL  Wilt  of  Cj.icikkh.k  (Black  Kot  of  Cabbage.  Turnip,  Rutaba-a 
otc).  Causal  organism.— />.y.  campeslris  (I'amniol).  This  wilt,  commonly  known 
as  Bla.k  Rot  of  Cabbage  and  sometimes  as  iirown  J{ot.  is  a  verv  bad  disease  and 
causes  much  loss  to  the  kitchen  gardener.  It  is  found  attacking  many  cruciferous 
plants,  including  cabbage,  cauliflower,  collards.  Kohl  rabi.  kale  Brussels  sprouts 
broccoli,  rutabagas,  turnips,  wild  radish  and  mustard,  the  latter,  unfortunately' 
onlv  to  a  verv  sljjrht  extent.  "' 


Club  Root  of  CabbaKe.     (Original.) 

It  is  widely  distributed,  occurring  throughout  Canada,  the  United  States 
lireat  Britain,  Holland,  Gemany,  Denmark,  Austria,  France,  Switzerland  and 
other  countries. 

The  sj)ecific  cause  of  the  disease  was  first  ascertained  by  Pammel  of  Ames  Col- 
lege. Iowa,  in  1895,  when,  on  investigating  a  bad  outbreak  of  a  black  rot  of  ruta- 
bagas he  isolated  a  germ  which  he  named  B.  campestris,  grew  it  on  various  culture 
media,  and,  by  inoculating  healthy  plants  with  the  cultures  so  obtained,  produced 
in  them  the  disease  and  from  these  plants  reisolated  the  germ.  Bulletin  27  rnwn 
College  Experiment  Station,  1896). 

Erwin  Smith,  in  1896  (see  Centralblatt  fur  Bakteriologie,  II  Abte  Vol  3 
1897),  on  inTCrtigating  a  bnwn  rot  of  turnips  and  a  black  rot  of  cabbama' infected 
material  of  vhioh  was  forwarded  to  hia  laboratory,  isolated  a  germ  which  proved 
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to  be  identical  with  that  isolated  by  Pammel  the  year  before  from  rutabagas.  He 
conducted  numerous  inoculation  experiments  and  established  the  germ  as  being  the 
apecific  cause  of  the  wilt  of  many  cruciferous  plants  which  is  so  common  in  moist 
weather,  and  wbich  causes  heavy  losses  to  market  gardeners. 

Appearance  of  the  Disease.  In  the  growing  cabbage  plant  the  disease  mani- 
fests itself  as  a  yellowing  or  browning  of  the  leaves.  This  yellowing  occurs  in 
irregular  areas  sharply  defined,  which  gradually  enlarge  antil  the  whole  leaf  becomes 
browned,  wilted  and  shrivelled. 

If  the  plant  be  attacked  by  the  disease  when  young,  it  will  not  develop  nor- 
midly,  but  will  be  dwarfed,  and  will  present  a  pale,  sickly  appearance,  and  often 
no  head  will  be  produced  in  the  case  of  a  cabbage,  and  no  bottom  produced  in  the 
case  of  a  turnip  or  rutabaga.     (See  illustration.) 

The  browning  and  wilting  of  the  leaves  is  due  to  the  supply  of  sap  being  cut 
off  in  the  veins  and  midribs  that  are  situated  near  or  within  the  brown  areas. 

If  the  midrib  of  a  diseased  leaf  or  the  veins  leading  from  a  diseased  part  of  a 
leaf  be  cut  it  will  be  noticed  that  the  vascular  bundles  or  fibres  are  black  or  dark 
brown  instead  of  yellow  or  white.  This  discoloration  is  due  to  the  presence  and 
action  of  immense  numbers  of  the  disease-producing  bacteria  within  the  veins  or 
fibro-vascular  bundles.  Here  they  feed  on  the  sap,  multiply  rapidly  and  choke  up 
the  passages  so  that  the  supply  of  sap  is  cut  off  from  the  surrounding  tissue,  thus 
causing  it  to  yellow,  wilt  and  die. 

If  the  whole  head  of  cabbage  be  yellowish,  sickly  and  wilted,  or  if  several 
leaves  of  a  cabbage  present  such  an  appearance,  a  section  of  the  stalk,  either  cross  or 
longitudinal,  will  almost,  invariably  reveal  the  disease  in  the  blackened  vascular 
bundles  forming  the  vascular  ring,  the  woody  portion  of  the  stem.  In  surh  a  case 
the  germs  will  have  spread  almost  throughout  the  entire  vascular  system  of  the 
plant,  passing  down  the  veins  of  the  stem  to  veins  of  other  leaves  until  the  whole 
plant  became  affected  and  worthless.     (See  illustration.) 

Means  of  Infection. — Infection  is  most  common  at  the  water  pores  around  the 
margin  of  the  leaf.  In  the  early  morning,  especially  in  moist  weather,  dewdrop- 
like  beads  of  water  may  be  noticed  around  the  leaf  margins  of  growing  cabbages. 
This  is  usually  water  of  exudiation  given  off  by  the  plant  through  the  water  pores. 
If  the  atmosphere  were  dry  this  water  would  not  be  found  there,  as  it  would  evapo- 
rate as  soon  as  it  came  to  the  surface  of  the  plant.  But  when  the  atmosphere  is 
moist  this  evaporation  does  not  take  place,  and  so  the  water  extruded  from  the 
pores  forms  little  beads. 

Should  the  disease  germs  by  any  chance  get  into  these  drops  of  water  it  is  very 
easy  for  them  to  enter  the  vascular  system  of  the  plant  through  the  open  pores. 
Thousands  of  cases  where  such  has  been  the  means  of  entrance  of  the  germs  into 
a  plant  have  been  observed. 

The  question  remains :  How  do  the  germs  get  into  the  drop  of  water  ?  This 
may  occur  in  several  ways.  Slugs  and  caterpillars  crawling  around  after  feeding 
on  or  crawling  over  a  diseased  plant  may  carry  and  deposit  the  germs  wherever  they 
crawl  on  the  healthy  plants.  The  cultivator,  in  passing  along  the  rows,  may  brusii 
against  and  wound  a  diseased  plant,  and  some  of  the  perms  thus  get  on  to  the  culti- 
vator, and  so  be  carried  along  and  brushed  off  on  healthy  plants.  In  transplanting 
the  hands  of  the  workman  may  become  contaminated  from  handling  a  diseased 
plant,  and  plants  subsequently  handled  have  the  germs  deposited  on  them  from  the 
hands  of  the  workman.  Even  should  the  plant  be  dry  at  the  time  it  is  so  contami- 
nated, the  germs  may  remain  alive  on  the  plant  for  days  until  the  right  conditions 


u 


1  and  2. 


Bacterial  Wilt  of  Crucifereae  (Black  Rot  of  Cabbage)      (Original). 

Views  in  a  cabbage  plantation,  showing  numerous  cases  of  the  disease 
In  all  stages  of  development. 
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occur,  that  i!<.  sufficient  moisture  be  present  in  the  atmosphere  and  in  the  soil  to 
allow  of  the  formation  of  water  drops  at  the  water  pores  when  infection  would  take 

place.  ,      •      1  ,f      1  •  1 

Again,  biting  insects,  caterpillars,  slugs,  and  other  forms  of  animal  life  which 
feed  on  growing  cabbages,  mav,  after  feeding  on  a  diseased  plant,  inoculate  directly 
a  healthy  plant  bv  biting  through  one  of  the  small  leaf  veins  and  depositing  there 
some  of 'the  gemis  adhering  to  their  mouth  parts  after  their  visit  to  the  diseased 
plant.  Such  means  of  inoculation  have  been  observed  again  and  again.  Cater- 
pillars and  slugs  feeding  on  diseased  leaves  have  been  transferred  by  hand  to  healthy 
plants,  and  in  a  large  percentage  of  cases  the  disease  has  subsequently  developed 
in  the  healthv  plants  at  the  point  where  the  caterpillar  was  placed. 

Infection  through  contaminated  seed  may  oocurr.  By  a  series  of  experiments 
conducted  at  the  New  York  Experiment  Station,  Geneva,  it  has  licen  proven  that 
the  germ  can  live  on  dry-  seed  for  longer  than  nine  months.  Such  contaminate<l 
seed,  when  germinating,  is  liable  to  infect  the  young  plant,  and  cases  of  such  infec- 
tion may  occur  in  seed  beds. 

Again,  seed  beds  are  often  badly  contaminated  with  the  germ  by  spreading 
on  them  material  from  the  manure 'pile  or  compost  heap  wl-re  diseased  plants 
have  been  deposited"  to  rot.  And  while  it  is  very  doubtful  that  the  germ  enters 
the  plant  through  the  root  hairs,  any  injury  to  the  root,  or  leaves  that  are  near  the 
ground,  may  result  in  the  inoculation  of  tlie  plant  with  the  disease.  Caterpillar* 
and  slugs  crawling  over  such  soil  would  be  very  liable  to  inoculate  the  plants  grow- 
ing there  by  crawling  over  and  feeding  on  them. 

Control  of  the  Disease.  The  best  way  to  keep  the  disease  under  control  is  to 
prevent  its  development. 

Disinfecting  the  seed.  It  was  proven  at  the  Geneva  Station  that  germs  <m 
the  seed  may  be  killed  without  any  injury  to  the  seed  by  soaking  it  for  fifteen 
minutes  either  in  a  corrosive  subli^^^i:e  solution  or  in  formalin. 

If  corrosive  sublimate  is  used,  the  strength  of  the  solution  should  be  one  part 
corrosive  sublimate  to  one  thousand  parts  of  water.  The  most  convenient  method 
■  of  preparing  this  solution  is  to  use  the  corrosive  sublimate  tablets  sold  by  druggists 
for  making  di-inf.uting  solutions.  One  tablet,  costing  one  cent,  is  sufficient  to  make 
a  pint  of  solution,  which  is  about  tiie  quantity  required  to  treat  one  pound  of  seed. 
The  seed  should  be  soaked  in  this  solution  fifteen  minutes  and  then  spread  out  to 

drv. 

'    If  formalin  is  used  the  strengrth  of  the  solution  should  be  one  part  formalin 
(JO  per  cent,  formaldehyde)  to  240  parts  of  water  and  the  seed  soaked  for  fifteen 

minutes. 

A  convenient  method  of  treating  the  seed  is  to  place  it  in  a  small  bag  made 
of  any  loose  cloth  readily  penetrated  by  water  and  suspend  the  bag  in  the  disin- 
fecting solution  for  the  required  length  of  time.  The  seed  should  be  dried  with- 
out delay  in  the  shade. 

Handling  Diseased  Plants.  Should  the  disease  be  noticed  among  seedlings  in 
the  seed  bed.  the  di!<ea.<ied  plants  should  be  removed  and  burned.  If  they  are  not 
burned  the  germs  within  them  are  liable  in  many  ways  to  get  transferred  to  the 
healthy  stock,  and  so  the  disease  be  spread  instead  of  being  checked. 

Seedlings  that  show  signs  of  the  disease  should  not  be  planted  out.  It  is  not 
usuaUy  of  much  service  simpb  to  hreak  a  diseased  leaf  from  what  appears  to  be 
an  otherwise  healthy  plant.  If  the  disease  is  confined  to  the  marginal  areas  of  the 
leaf  entire      then  breaking  off  the  leaf  would  prevent  the  rest  of  the  plant  from 
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Bacterial  Wilt  of  Cruclfereae  (Black  Rot  of  Cabbage).     (Original). 

i.  The  lighter  shade  part  of  the  leaf  near  the  base  indicates  the  diseases   and      , 

backened  vascular  bundles  of  the  stem,  where  it  is  cut.  indicates  tha      ue 

«   P-K^"""*.  IS^*""*^  ""■  '**'  '""»  the  main  stsik  of  the  cabbage 

8.  Cabbage  stalk  and  stunted  head;   the  blackened  vascular  bur  .      indicate  that 

l?om  th?.'pirnt  *'"""  throughout  the  plant.    The  leaf       r,      '"was  taken 
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developing  the  disease.  Bat  should  the  Tsscnlar  bundles  in  the  midrib  of  the 
leaf  at  the  point  of  its  contact  irith  the  plant  stalk  be  discolored  brown  or  black, 
we  may  take  it  for  granted  that  the  germs  are  already  established  in  the  vascular 
bundles  of  the  stalk.  So,  after  breaking  off  a  diseased  leaf,  one  should  look  to  see 
if  any  discoloration  of  the  vascular  bnndlee  exists,  and  should  there  be  any,  the 
whole  plant  shonld  be  destroyed. 

If  an  entire  bed,  or  a  considerable  portion  of  a  bed  be  badly  attacked,  all  the 
plants  should  be  puUed  and  'burnt  and  the  broken  leaves,  etc.,  raked  up  and  burnt 
also.  Cabbage  or  turnips  should  not  be  planted  again  on  such  ground  for  one  or 
two  years. 

Insects  and  caterpillars,  slugs,  etc.^  should  be  kept  in  check,  as  they  are  noted 
carriers  of  the  disease  germ  by  feeding  on  diseased  plants  and  then  going  to  healthy 
plants. 


CBLEBY. 

Late  Blight  or  Septobia  Leaf-spot  {Septoria  petroaelini,  Desm.  var.  apii, 
Br.  &  Gov.) :  The  common  and  destructive  celery  blight  in  Ontario.  In  wet 
seasons  it  is  very  injurious  and  ruins  large  quantities  of  celery.  It  is  not  usually 
noticed  by  the  grower  until  late  in  the  season,  but  a  careful  observer  usually  can 
find  a  little  of  it  in  the  field  shortly  after  the  plants  are  set  out. 

On  infected  leaves  irregular  brownish  spots  usually  develop.  In  these  may  be 
seen  numerous  minute  black  specks — ^the  fruiting  bodies  of  the  fungus  (pycnidia). 
The  spots  may  be  numerous  and  close  together,  and  the  leaf  may  wither  and  die. 
When  the  disease  is  bad,  however,  on  many  of  the  leaves  the  characteristic  spots 
may  not  develop,  but  the  whole  leaf  may  be  affected  at  once,  become  covered  with 
minute  black  specks,  dry  and  wither  up.  The  lower  leaves  are  nearly  always  the 
first  to  show  the  symptoms  of  the  disease.  The  stems  also  are  affected.  On  these 
irregular,  rusty-brown,  somewhat  water-soaked  areas  with  the  characteristic  minute 
black  specks  are  seen.  The  disease  develops  further  after  the  plants  are  lifted, 
and  may  subsequently  cause  serious  rotting  in  storage. 

The  fungus  which  causes  this  disease  is  carried  over  the  winter  by  spores  in 
the  diseased  leaves,  both  in  soil  and  manure.  Infected  seed  is  thought  to  be  another 
means  by  which  the  fungus  may  winter  over.  In  our  experiments  to  determine 
this  point,  we  have  failed  to  secure  any  conclusive  evidence  that  infected  seed  pro- 
duces blighted  plants.  Our  experiments,  however,  are  still  in  progress,  and  it  is 
yet  too  early  to  come  to  any  definite  conclusions  from  the^. 

Prevention.  Spray  with  Bordeaux  mixture  (4.4.40  formula),  commencing 
when  the  plants  are  in  tiie  seed  bed  and  repeat  at  intervals  of  ten  days  or  two  weeks. 
The  spraying  shot:*t.  be  continued  as  late  as  possible,  leaving  only  a  sufficient  interval 
for  the  stain  of  ttae  Bordeaux  miACure  to  disappear  before  harvesting  the  celery. 
When  the  plants  are  large  it  is  necessary  to  apply  the  spray  with  a  good  pressure 
in  order  to  insure  covering  every  portion  of  them.  To  do  thorough  work  it  is 
often  advisable  to  go  over  every  row  twice  at  each  spraying.  Only  thorough  spray- 
ing pays.  Our  experiments  in  spraying  to  control  Late  Blight  of  celery  have  been 
carried  on  for  four  successive  years,  and  the  results  show  conclusively  that  loss 
from  this  disease  can  be  prevented  by  spraying  as  recommended  above.  Experi- 
ments conducted  under  the  direction  of  S.  C.  Johnston,  Vegetable  Specialist  for 
the  Ontario  Department  of  Agriculture,  have  proved  that  such  spraying  is  a  com- 
mercial success.    It  is  now  practised  by  many  of  the  large  celery  growers  in  Ontario. 

It  is  not  advisable  to  attempt  to  store  for  any  length  of  time  celery  affected 
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with  L*te  Blight;  before  such  -lery  is  placed  in  storage  the  blighted  leaves  should 
be  stripped  off.    Diseased  ceicry  tops  should  not  be  left  lying  on  the  ground  or 
•>Tn  on  the  manure  heap,  but  should  be  raked  up  and  burned. 

Eakly  Blight  or  Cercospora  Leaf-Blight  (Cercospora  ami.  Fr  )  •  This 
disease  api^ears  to  be  of  little  importance  in  Ontario.  It  is  seen  to  some  extent 
nearly  every  year,  but  the  writer  has  never  observed  it  causing  serioua  iniurv 
Affected  leaves  are  characterized  by  more  or  less  circular  spots,  greyish-green  in 
color  at  first,  then  becoming  brown  and  later  ashy.  Separate  spots  generally 
have  a  weU  marked  border.    When  numerous  they  run  together  in  irregular  patches 

Prevention.    Spraying  and  cultural  methods  as  recommended  for  Late  Blieht 
will  also  prevent  this  disease.  ° 


Late  Blight  of  Celery.    (Original.) 

CORN.  ' 

..A  •J*''''f,.S**°7  (VstUago  zeo!  (Beckm.)  Ung.) :  This  smut  is  exceedingly  common 
and  familiar  to  nearly  everyone  who  grows  any  com.  The  sugar  or  table 
com  seem  to  be  more  subject  to  smut  than  the  field  corns,  but  no  varieties  are 
entirely  free.  Com  Smut  attacks  the  ears,  stalks,  leaves  and  tassels.  It  produces 
"'Lm  V*  ^  ^"^^^  peculiar  growths,  frequently  spoken  of  as  "boils."  These 
rT*.,  fre  sometimes  six  inches  or  more  in  diameter.  They  are  white  and 
polished  in  the  early  stage,  but  become  dark  as  they  mature  and  finaUy  rupture 
and  apose  a  brownish-black  mass  of  powder,  consisting  of  millions  of  spores 

As  soon  as  th-  "boils"  mature  and  rupture  the  spores  are  .-Kiattered  by  the 
wmd  and  other  agencies.  In  the  soil  or  in  manure  they  germinate  and  produce 
great  numbers  of  secondary  spores,  which  may  infect  any  of  the  tender  growing 
tissues  of  com  plants.    Thus  the  disease  is  spread  during  the  growing  season.  The 
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organism  which  causes  the  disease  is  carried  over  the  winter  as  .sjwres  in  tho  ^il 
or  in  manure.  The  soil  and  manure  may  be  contaminated  in  various  ways.  The- 
spores  may  be  scattered  by  the  wind  or  the  spore  masses  may  be  left  in  the  tield 
or  thrown  on  the  refuse  or  manure  pile.  Smutted  corn  may  he  used  for  fon.lcr. 
and  it  is  thought  that  the  spores  may  pass  through  the  alimentary  canals  <>f  tiif 
cattle  without  being  injured,  and  thus  get  into  the  manure  pile.  It  is  believt'il 
that  the  spores  of  Corn  Smut  not  only  live  through  the  winter  in  the  manure  pile, 
but  that  they  actually  grow  and  increase  in  number  in  the  warm  fermenti'  , 
manure.  The  Smut  organism  may  live  for  a  considerable  time  in  the  manure  lu'iii> 
lH>fore  dvinj:  out. 


Corn  Smut  on  Ear  and  Tassel.     (About  one-half  natural  size). 

Prevention.  Treating  the  seed  with  formalin  or  bluestone  will  not  pr.vent 
Corn  Smut,  since  the  organism  is  carried  over  the  winter  as  spores  in  the  soil  and 
in  manure. 

Go  through  the  field  and  remove  and  burn  all  Smut  growths  as  soon  as  they 
appear,  as  each  "boil,"  when  it  matures,  is  a  source  of  infection  to  the  healthy 
plants  around  it.  Avoid  fresh  manure,  as  it  is  very  likely  to  contain  live  Smut 
spores.  If  possible,  practise  a  rotation  of  crops.  Corn  Smut  spores  in  the  soil 
will  not  live  for  many  years,  and  those  which  are  in  the  soil  cannot  injure  any 
other  garden  crop.  After  three  or  four  years  corn  may  be  planted  again  witli  less 
danger,  as  many  of  the  spores  will  have  lost  their  vitality  by  this  time. 

Rust  (Puccinia  sorghi)  :  A  common  but  not  serious  disease.  On  affected 
leaves  elongated  reddish-brown  pustules  are  seen  on  both  surfaces.  It  is  never 
serious  enough  to  require  treatment. 


CUCUMBEIf. 

Uowxy  MiLDKW  or  Blioiit  {Pl(n<mopor,t  ciiheniiiK,  (B.  &  C.)  Huinphrev) : 
This  disease  affects  cucumber,  melon,  squash  and  pumpkin  plants,  damaging  and 
in  bad  cases  destroying  the  foliage.  It  api»ears  as  yellow  spots,  indefinite  in  out- 
line. If  the  weather  conditions  are  favorable  to  the  fungus,  these  rapidly  enlarge 
and  finally  the  entire  leaf  withers  up. 

Prevention.  Spray  en.rly  with  Bordeaux  mixture,  lieginuing  when  the  plants 
begin  to  run.  If  the  weather  is  dry.  spraying  every  ten  days  -will  be  often  enough. 
If.  however,  the  weather  is  wet.  more  frequent  spraying  will  )»  necessarv.  For  the 
early  application  use  weak  Bordeaux  {•>  llw.  copiwr  sidphate,  4  lbs.  lime  and  40 
gallons  water).  Later,  when  the  plant-  have  formed  runners  the  4.4.40  formula 
oan  be  used.  It  is  important  that  l>oth  sides  of  the  Iraves  !«>  covered  at  eaeh  spniv- 
ing. 


Downy  Mildew  of  Muskmeloii. 
(After  F.  C.  Stewart.) 


A.VTHRACXOSE   OF    CucCMBERS,    SqIASH    aXD   WATERMELON'S    (ColMotricJlUm 

Jagenanum,  (Pass.)  Ell.  &  Hi  is.) :  A  disease  frequently  seen  in  Ontario,  especially 
•on  cucumbers,  the  foliage  of  rhich  is  often  badly  damaged  by  it.  On  the  leaves 
of  affected  plants  brown,  deaa,  circular  spots  are  seen.  These  are  frequently  very 
numerous,  so  that  the  whole  leaf  is  ocstroyed.  On  the  stems  elongated,  light  brown 
areas  are  observed.  On  affected  fruit,  especially  on  the  watermelon,  water-soaked, 
sunken  spots  appear.     These  often  have  pink  centres. 

Prevention.  Spray  with  Bordeaux  mixture  as  recommended  for  Downy 
Mildew  of  Cucumbe-  Rake  up  and  burn  the  refuse  from  a  iiseased  crop,  ff 
possible,  practise  a  rotation  of  crops. 

Bacterial  Wilt  of  Cucurbits,  Causal  Organism,  BacUlm  iracheiphilm 
<Smith) :  This  wilt  often  causes  serious  losses  to  the  growers  of  cucumbers,  squashes. 
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mcloiu  and  other  cucurbits.    Whole  plaatations  of  these  plants  are  gometimea  com- 
pletely 'leetroyed,  and  the  disease  will  pass  rapidly  through  a  house  of  cucumbers. 

A  uueaaed  plant  lowt  its  bright  gteen  color  and  turns  to  a  dull,  dirty  yellowish 
green.  The  leaves  and  stems  become  flaccid  and  droop,  hang  down  limp  and  life- 
let^  having  lost  all  targidity.  The  fruit,  when  affected,  becomes  soft  and  appears 
somewhat  water-soaked,  and  if  squeezed  will  readily  yield  to  pressure,  and  often 
nnder  such  treatment  the  skin  will  rupture  and  a  slimy,  clear  liquid  will  ooze  out. 
If  thi*  liquid  be  touched  with  the  finger  or  any  instrument,  it  will  be  found  to  be 
viscid,  alimy  or  gummy,  and  will  string  out  in  long  strands.  If  a  diseased  stem 
be  broken  or  cut,  similar  conditions  will  be  found  to  exist,  i.e.,  the  plant  juice  will 
be  viscid,  slimy,  and  will  string  out  in  long  strands  when  the  cut  surface  is  scraped 
with  a  knife  or  rubbed  with  tiie  finger. 

This  sliminess  or  viscidity  is  the  most  c^t^acteristic  feature  of  the  discas'^ 
for  a  plant  may  wilt  for  lack  of  moisture  and  present  an  appearance  something 
like  a  diseased  plant    But  if  such  a  plant  be  cut  and  its  juice  expressed,  this  juice 
will  prove  to  be  quite  watery  and  will  not  draw  out  in  threads. 

A  microscopic  analysis  of  the  slimy  juice  from  a  diseased,  plant  will  show 
millions  of  bacteria  within  the  smallest  drop  that  can  be  obtained,  while  a  similar 
preparation  made  from  the  juice  of  a  healthy  plant  or  a  plant  that  has  wilted 
merely  from  the  lack  of  moisture  will  not  show  a  single  germ. 

If  a  little  of  this  slimy  juice  from  a  diseased  plant  be  transferred  on  the  point 
of  a  needle  to  thp  inner  tissue  of  a  healthy  p^ant  by  puncturing  tiie  healthy  plant 
with  the  contaminated  needle,  in  a  day  or  two  tho  plant  will  wilt,  the  bacteria 
inserted  on  the  point  of  the  needle  having  multiplied  so  rapidly  and  spread  through 
the  vascular  system  of  the  plant 

Pure  cnltui-es  of  the  germ  on  artificial  media  are  rather  di£Bcult  to  obi.ln,  as 
the  germ  will  not  grow  readily  on  the  ordinary  media.  However,  pure  cultures 
have  been  obtained  on  special  media,  and  these  inoculated  into  healthy  plants  have 
rapidly  produced  the  disease. 

In  the  stem  and  leaf  the  disease  germ  is  found  mostly  in  the  vascular  bundles, 
in  the  plant  juice  of  which  it  lives  and  multiplies,  spreading  up  and  down  and 
plugging  the  sap  channels.  Eventually  the  walls  of  the  vascular  bundles  are 
broken  down  and  the  organism  gets  into  the  surrounding  tissue  to  a  limited  extent. 

The  flesh  of  diseased  fruit  is  transparent  and  water-soaked  in  appearance. 

The  plant  juice  in  all  affected  parts  becomes  slimy  or  viscid,  and  strings  out 
in  long  strands. 

Methods  of  Spreading. — 1.  The  disease  is  spread  from  plant  to  plant  mostly 
by  biting  and  suckii^  insects,  particularly  the  Striped  Cucumber  Beetle  and  the 
Squash  Bug.  These  insects,  after  feeding  on  a  diseased  plant,  have  their  mouth 
parts  covered  with  the  germs  of  the  disease,  and  on  subsequently  feeding  on  healthy 
plants  they  inoculate  the  healthy  tissue  with  the  disease. 

2.  The  gardener,  in  removing  and  destroying  the  diseased  plants,  cannot  help 
but  get  his  hands  and  the  tools  used  badly  contaminated  with  the  disease  germs, 
even  when  exercising  the  greatest  care,  ard  so  if  he  does  not  take  the  precaution 
to  disinfect  his  hands  and  the  tools  used  before  handling  any  healthy  plants,  he 
is  very  likely  to  inoculate  them  with  the  germs  of  the  disease. 

Methods  of  Control.  All  diseased  plants  should  be  carefully  removed  and 
bnmed  immediately.     If  they  are  allowed  to  lie  around  ''""cts  will  swarm  about 
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Bacterial  Wilt  of  Cucurbits.    (Original). 

1.  Bacterial  wilt  ot  cucumber. 

2.  Bacterial  wilt  of  cucumber. 

3.  Bacterial  wilt  of  Miuaali. 

i».iViS'!!l°f*  mlo-oecope  preparaUon  from  the  vIbcoub   lUmy  exudate  of  a  Taseular 
bundle  of  a  wilting  cucumber  plant,  showing  the  bacteria  (B.  trachelphllua),  (x  1000  «). 
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ttflB,  fit  thoBtrifw  oootamiaatcd  with  the  gwBt,  and  tbM  q>rMd  the  <liao«M 
vbwmr  tiiqr  go. 

Hands  Md  toob  oted  is  nmoTing  and  daatroTinf  diaeaMd  plant*  <^  anld  b« 
thoraai^y  dudnfeetad  bj  washing  tham  in  tre  par  eent.  carbolic  add,  <a  in  cor> 
roMTa  anWinata  of  a  atroigth  one  to  ona  thonaad,  or  wane  other  good  dinnf aetant. 

Ktiag  and  niddng  imects,  eqwdaUy  the  Striped  Cacnaiber  Beetle  and  Sqoaih 
Bog^  dMNild  be  kept  nnder  control  by  ■praying  and  hand  pii^ing. 


LETTUOE. 


"  Daor "  (Sderotimia  lAertiitm,  Fdd.) :  This  is  the  most  serious  disease  to 
which  lettuce  is  liable.  It  b^ins  witii  a  wilting  of  the  outer  leaves,  which  droop 
and  fall  flat  on  the  ground.  All  tiw  leayes  of  the  p^snt  an  soon  ailected  in  the 
aame  way  and  in  a  few  days  the  entire  phmt  is  dmi  and  lying  flat  npm  the  ground. 
This  sudden  and  total  collapse  of  the  pUmts  has  giren  rise  to  the  name  "  lytop." 

The  greatost  loss  seems  to  occur  when  the  pknts  are  almost  full  grown.  The 
fungus  appears  to  spread  almost  mtirely  by  tiie  mycdiun  growing  throBg^  the 
aoil.  -Dense,  compact  portions  of  this  myo^um  form  little  masses  (sderotia)  by 
means  of  which  it  is  enabled  to  pass  over  unfavorable  conditions  intervening  be- 
tween successive  cnqis  of  lettuce. 

Pnv*Htion.  it  the  disease  becomes  bad,  sterilise  the  soil  with  steam  l^  the 
inverted  pan  method,  as  described  <«  page  47.  Covering  the.  surface  with  sterilized 
sand  mr  eart>>  has  been  found  to  lessen  the  disease  materially,  the  effect  being  pro- 
porH<»itte  to  the  thickness  of  the  layer  added.  If  these  treatments  cannot  be 
applied,  the  only  alternative  is  to  change  the  soil  for  each  cn^  of  kttno^. 

Two  other  fungus  diseases,  the  Dowht  Miuntw  (Bnmia  laetuea.  Beg.)  and 
IdtAV  Spot  (Septoria  eontimilia)  are  seen  on  lettuce  to  some  extent  in  Ontario, 
but  never  seem  to  be  serious  enouj^  to  require  any  special  attention  when  the  crop 
is  pn^rly  managed. 


ONION. 


Okiok  Buoht  or  Miloem  (Perotwspora  tekleideniana,  De  Bary) :  This  is 
the  commonest  disease  of  the  onion  in  Ontario,  and  in  some  parts  ol  the  province 
it  frequently  decreases  very  materially  the  onion  crop  by  destroying  the  leaves,  and 
thus  reducing  to  a  marked  extent  the  size  of  the  bulbs.  It  usually  makes  its  aj^itear- 
ance  in  late  June  or  July. 

Affected  leaves  first  Atm  peculiar  violet  tinted  areas,  due  to  the  fuzzy,  spore- 
bearing  portions  of  the  fcngus  on  the  surface.  l%ey  very  soon  become  pale  or 
yidknrish  in  qwts  and  collapse  and  bmik  down.  If  examined  they  are  seen  to  be 
more  or  lees  covered  with  the  qwre-hearing  parts  of  the  fungus,  which  give  to  the 
«urfac-e  of  the  leaves  a  furry  appesnuici;.  In  severe  attacks  sU  the  leaves  in  a  field 
or  patch  are  very  soon  destroyed.  They  are  often,  however,  quickly  replaced  by  a 
new  CK^,  which  in  turn  may  be  destroyed  by  the  disease,  and  from  this  second  attadc 
tlie  amooM  do  not  usually  recover. 

Two  kinds  of  spores  are  produced  iby  the  fungus,  nundy,  thin-waUed  summer 
spores,  borne  on  tiie  minute,  branched,  i^re-hearing  parts  of  the  fungus  covering 
the  surface  of  the  attacked  l^ives,  and  thidc-walled  resting  spores  (oospores)  formed 
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«J^!!r;K-^^"rf  T'i'^  ^'^•"'  »  "commended  by  ««»,  Americ«i 

STSE?  S!l*     T*'  •**'°"  »•  •«  i°  -  Potion  to  MT  that  it  iiU  notT,^ 
T«t  2»*M  Blight    Amencn  anthoritiet  recommend  i.-  -ring  thoroturMv  w^ 

«fa  1^  J»?h!!?f  JT  *^  *  ^"^  ^^"""^  ***"••    other  preventiTe  meMwef: 
to  d«tR»yed;  rf  powble,  practise  a  rotation  of  crop.,  «.  the  diwa«»  iTcaJSd  «v»r 

follo^''^*'ZJ^'"^^r  f  "^''^"•'  Thi'")  :  This  fungn,  frequently 
SlS^i  Sf  K  """^Kfl^r*  "^  ^y*"«  '•«^«  *»  become  W.cke?ed7nd 

OwoH  Smct  (rrocyrfi,  «p«|<r.  Frost) :    This  very  injnrious  disease  is  for 
tanatdy,  not  Tery  common  in  Ontario.    Ontbredc.  of  it,  liw™^  SlL^J^" 
frcm  tone  to  time  in  isolated  dirtricts,  and  onion  powe«   3  be  t^^hTS 

mahire  buibe  in  the  faU.  Affected  leaves  are  enlarged  andofteTSr^.n^ 
djrk  in  eofor  with  fekck  streaks.  If  they  are  broken  the^  are  wttfiS 
«tt.  bla^  powdery  mass,  which  is  composed  of  the  spori  of  the  fun^  Bla^ 
maaaw  of  these  Smut  spores  are  also  sometimes  found  on  the  bulfes 

The  fnngBB  which  causes  Onion  Smut  is  a  soil  organism,  and,  as  already  stated 
will  remam  m  the  soil  for  at  least  twelve  years.    It  JL  infect  the  Jlimror  wht 

fram  field  to  field  on  implements  «,d  rfioes.  and  washed  from  hi<^  tolow  land  by 
heavy  rams.  It  may  also  be  int«>duced  into  new  fields  through  t^  ^Tf  tslni 
containmg  refuse  from  a  diseased  crop.  manure 

♦fc^^**^??";  "m?**  ^^  "  *""*  ^'*'**^'  ««>«■  *«  onions  on  Smut-free  soil 
artation  of  <«)p8wm  reduce  very  considerably  the  amount  of  Smut,  ^n  soS 
formalin  to  30  gallons  of  w«ter.    This  should  be  applied  with  a  drio  RtLS^o^I 

«CTe  for  sets).    The  same  results  can  be  obtained  in  open  furrows  by  aS^  Kl 
s^utmn  with  a  sprinkler  after  the  seeds  are  scattered  uSil  ih^ZieT^SnZ 
then  covering  promptly  with  earth.  moistened. 


PEA. 

Blight  ok  Lsaf-Spot  ov  Pba  {MycosphcsreUa  pinodet  (Berk.  &  Blax.)  Stone) : 
This  diaease  is  oommonly  seen  in  gardens  in  Ontario,  bat  seldom  causes  enough 
injury  to  attract  attention.  It  originates  from  infected  seed.  Stem,  leaves,  pods 
and  seeds  are  affected.  Stems  of  infected  plants  show  discolored  areas  of  dead 
tissue,  sometimes  extending  completely  round  them  and  destroying  the  shoot.  In- 
fected leaves  show  round  or  oTai  discolored  spots,  from  one-eighth  to  one-half  an 
inch  in  diameter.  On  the  pods  sunken  spots  much  like  those  of  Bean  Anthracnose 
are  seen,  but  pale  in  color. 

The  fungus  passes  the  winter  as  dormant  fungus  threads  (mycelium)  in  the 


Prevention.  This  is  seldom  required  in  Ontario,  but  if  the  disease  should 
become  prevalent,  seed,  free  from  disease,  should  be  sown.  This  may  be  obtained 
by  selecting  it  from  healthy  pods.  Spraying  with  Bordeaux  mixture,  beginning 
when  the  plants  are  from  two  to  four  inches  high  and  repeating  at  intervals  of  five 
to  ten  days  according  to  the  weather,  is  also  recommended.  Such  treatment  would 
hardly  be  worth  while  on  the  general  crop,  but  it  might  be  advisable  to  apply  it 
on  a  small  scale  to  plants  set  apart  for  seed  production,  since  healthy  pods  bear 
healthy  seeds,  and  healthy  seeds  will  produce  a  clean  crop  the  following  year. 

Powdery  Mildew  {Erysiphe  polygoni,  DeC.) :  This  Mildew  usually  appears 
late  in  the  season.  Leaves,  stems  and  jwds  become  covered  with  a  whitish  or 
greyish  mildew.  Later,  minute  black  fruiting  bodies  (perithecia)  are  to  be  seen 
scattered  over  the  mildewed  surface. 

Prevention.  The  disease  is  seldom  serious  enough  to  call  for  any  special  treat- 
ment, but  if  it  should  become  prevalent  spraying  with  Bordeaux  mixture  should 
control  iL 


POTATO. 

Late  Blight  and  Rot  of  Potatoes  {Phytophthora  infestans,  (Mont.)  De 
Bary) :  This  is  the  most  destructive  disease  of  potatoes  in  the  province.  In  wet 
seasons  it  frequently  destroys  a  large  proportion  of  the  crop.  The  effects  of  the 
disease  are  not  noticed  usually  until  late  summer— August  or  September.  Fre- 
quently, however,  if  the  weather  is  wet  about  the  middle  of  July,  tiie  disease  may 
be  seen  in  the  fields  by  the  middle  or  end  of  the  month.  Conditions  which  favor 
its  spread  and  development  are  wet  weather  accompanied  by  relatively  low  tem- 
peratures and  excessive  moisture  in  the  soil.  It  is  nearly  always  worse  on  low, 
poorly  drained  lands  and  on  heavy  clay  soils. 

Leaves,  stems  and  tubers  are  affected.  On  the  infected  leaves  irregular  dark 
spots  or  areas  are  observed.  These  are  usually  first  seen  on  the  lower  leaves,  often 
at  the  margins.  They  have  a  water-soaked  appearance  when  held  up  to  the  licrht. 
On  the  under  surface  of  the  spots,  especially  around  the  margin,  a  delicate  white 
fungus  growth  may  frequently  be  seen.  In  wet  weather  the  spots  enlarge  and  the 
whole  leaf  is  involved,  becomes  soft,  brown,  rotten  and  droops.  In  thi?  wny  the 
tops  may  be  all  destroyed  in  a  few  days.  In  dry  weather  the  spots  do  not  enlarge 
but  become  dry,  brittle  and  brown.  On  the  stems  brown  streaks  are  sometimes 
seen.  On  some  of  the  infected  tubers,  pits  or  more  or  less  depressed  areas,  some- 
times with  a  somewhat  purplish  tinge  and  n  water-soaked  appearance,  are  seen. 
If  such  tubers  are  cut,  brown  patches  and  streaks  are  found  in  the  flesh  beneath. 
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Infected  tubers  may  diy-rot  in  the  field  or  in  storage.  A  wet,  soft  rot,  however 
u^iaUy  deyelapa  in  wet  Beasons.    This  is  frequently  observed  when  the  jK^tatJs  a« 

tT^if  .'/'*?  r"  ^"^Ti  ^^  ^'  ^"^^  which^causes  ite  Late  BUghVS 
Hot  At  harvest  time,  even  if  the  tops  have  been  badly  blighted,  there  may  be  very 
little  s^  of  rot.  The  tubers,  however,  are  almost  sie  t^  be  infected,  and  rotl 
very  likely  to  develop  after  they  have  been  stored. 

The  fungus  which  causes  Late  Blight  and  Bot  is  spread  rapidly  through  the 

LLfTff?7^r'"*^"i''.°'''°^"!:"^^™'^«  ^P°'««  produced  on  the  lower  sur! 
face  of  affected  leaves  and  dispersed  by  wind  and  rain.    Some  of  these  are  washed 

Thf fnlTf-  °  *i'°"^^  *if  '°''^  °"  '°  '^'  *"^'-«'  "^^<=^  they  are  able  toTSect 
J^JZZ.     T'"^r.r  *^.\^'"'''  "'  ^""^  ^'^^^'^^^  (m/c^lium)  within  t: 

^^^tl  nW  T  J"""  *"^'"  "'  "''<^  ^^'^  «««'^'  «"d  ^  ^«^  °f  them  produce 
stuned  plants,  when  these  are  growing  the  fungus  spreads  into  the  developing 
shoots,  grows  up  with  them,  and  fu.ally  produces  the  first  crop  of  spores  of  ttf 


Characteristic  Rot  due  to  the  Late  Blight  and  Rot  Fungus. 
(After  Gussow.) 

rnTthereirafi.Mlh'  T^  ''"''"     ^'"'^  '  ''''  ^^"  «^  ^^ese  infected  plants  here 
:«  ^^rbltlstv'irm^r  ''''''  ''-'  ''-  ^^^'^  -^^  i^  climatic'conditions 

nl.  r'"'''^^"""*  ^r"^  .*■'"'  Bordeaux  mixture.     Commence  spraying  when  the 

plants  are  from  five  to  eight  inches  high,  and  Iceep  the  foliage  covered  wkh  SrSeaux 

WnSr  }"  'Tl-    ^"\'  'P'"''^  precautions  to  seeThat  the  spray^g^L  very 

thoroughly  done  if  the  weather  is  at  all  damp  about  the  15th  of  Julv   S  BllSt 

Poteto  S  f  "*  *'^*'"r,    t^'  '  P"""  *«  ^"^^  *PP''-tion  whenTe'ceTsary t 
Potato  Beetles-arsenate  of  lead  paste  31/,  pounds  to  each  40  gallons  of  the  liouS 
spray,  or  Pans  green  2  pounds  to  40  gallons,  or  a  mixture  of  2  pounds  0   arsenate 
of  lead  paste  and  1  pound  of  Paris  green  to  40  gallons.     From  three  to  seven 

thf  w'^.'^'^^^^J''  "'^'''  ''^P'^"^'""  "P''"  the  season;  the  wetter  the  wither 
h  larger  the  number.  Do  not  put  off  spraying  because  it  looks  like  rain  Tf  the 
spray  is  on  the  plants  half  an  hour  before  rain  comes  it  will  be  dry  and  suffirJ-nf 
of.t  Trill  stick  to  prevent  infection,  which  takes  place  during  or  s^n  aft^rS* 
ram.  Spraying  as  described  above  should  prevent  not  onlv  ifte  B%ht  and  Rot 
but  also  Early  Blight  and  Potato  Beetles.     For  Late  Blight  and  Pot  only,  U l^ot 


necessary  to  commence  spraying  until  about  the  10th  of  July ;  but  in  Ontario  it  is 
usually  advisable  to  spray  for  all  three. 

Other  means  which  are  recommended  to  pre\.nt  loss  from  this  disease  are, 
planting  tiie  more  rot-resistant  varieties  (see  O.A.C.  Bulletin  239)  and  avoiding 
soils  which  are  not  thoroughly  under-drained,  either  naturally  or  artificially. 

Eakly  Blight  or  Leaf-Spot  Disease  (Altermria  sohni,  E.  &  M.) :  This 
disease  is  common  and  in  some  yeiirs  causes  noticeal)le  damage.  It  sometimes  ap- 
pears when  the  plants  are  from  six  to  eight  inches  high,  but  is  most  abundant 


Lata  Blight. 


Early  Blight. 


about  the  time  tiio  potatoes  are  in  flower.  In  severe  cases  tlie  foliage  i. 
damaged  and  the  tubers  remain  small.  Unhealthy  plants  and  those  attat 
the  ^Ica  Beetle  siitfer  most  from  tiiis  disease. 

Small,  scattered,  greyish-brown  rireulnr  spots  are  first  observed  on  the 
Those  take  on   a  minutely  velvety   apiiearance  and  gradually  iKTonie  lai'g 
run  into  each  other  until  in  some  cases  half  the  leaf  may  beeonu'  brown  and 
As  the  spots  enlarge  faint,  concentric  rings  appear  on  them,  described  as 
brand  "  markings.     It  is   thought  that  the  organism  which  <'aiises  this 
passes  the  winter  as  dormant  fungus  threads  (mycelium)  in  the  dead  tops 
spores  in  the  soil. 
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Prevention.  Spray  witli  Konleaux  mixture  and  Paris  green  or  arsenate  of 
lead,  as  reeomniende.l  lor  Late  Bli^Iit  and  Kot,  giving  sppcial  attention  to  the 
early  applications.    Rake  up  and  burn  diseased  tops  after  the  potatoes  are  dug 

Tip  Burn.  Tins  is  a  so-called  physiological  trouble,  that  is,  it  is  not  due  to 
any  organism,  but  to  some  condition  within  the  plant  itself,  probably  induced 
by  Its  environment.  It  is  very  frequently  seen  in  abundance  in  (Jntario  in  hot 
dry  summers.  The  leaves  brown  iind  curl  at  the  tips  and  margins.  This  browniir- 
and  curling  when  the  trouble  is  serious  may  extend  to  the  mid-rib  or  near  it 
over  a  considerable  portion  of  the  leaf. 

Prevention.  Keep  the  soil  ri<h  in  liuinus  and  see  tliat  the.  iM>tatoes  are  repeat- 
edly and  thoroughly  cultivated  after  they  are  up  in  the  rows  to  keep  down  weod^ 
and  conserve  moisture.  Sprftying  with  Bordeaux  mixture  as  for  Late  Bli-l.t  and 
Rot  has  been  found  to  lessen  this  trouble.  " 

CoMMOX  Scab  (Arlinonn/re.'i  cromoijenu.",  Gaspcrini) :  This  Scab  is  familiar 
to  nearly  every  potato  grower.    Tt  is  easily  recognized  by  the  rougliened,  corky  spots 


Powdery  Seal)  latter  -Morse). 


Common  Scab.     (OrlRlnal.) 


on  the  sk.n  ol  the  tubers.  Thoe  may  be  IV«  and  scattercl  or  nu.nerous  and  dose 
toge.ier  so  as  to  ,hsl,g,Mv  baclly  the  potal-.es.  Sometimes  there  are  also  blackened, 
pocket-l.ke  cavities,  probably  due  to  mites  working  in  the  Scab  spot.<.  Scab  doe* 
not  injure  th,.  tlcsh  of  tlie  tubers  to  ai,y  cxt..nt.  but  renders  them  unsightjv  an.l 
henif  they  arc  not  readily  .?a]eal)]e.  ' 

The  organism  wiii.-h  ,,uis,s  Commnn  Scab  is  c.rri.Ml  „vcr  the  winter  i  see,! 
potatoes  and  ,n  the  soil.  A  k:  scal.hy  potatoes  ,n  a  bag  mav  contaminate  the 
«lio  e  lot.  Ihe  Seal,  parasite  remains  in  the  soil  for  manv  vcars  after  a  croi.  of 
scabby  potatoes  has  be..n  pro.luced  ,.„  it.  Tt  will  al..o  pass'  ti.ro.iirh  tl...  intestines 
of  stock  fed  on  ...abby  potatoes,  ft  thrives  best  on  an  alkali  ..oil  and  is  checked 
uy  acidity. 

Prcvcnliou.  For  seed  sele.t  smooth,  .=ound  potatoes,  as  free  as  po.ssible  from 
Scab,  and  disinfect  by  soaking  them  before  tliev  are  cut  for  two  hours  in  a  solu- 
tion made  Ly  adding  iialf  a  pint  of  commercial  formalin  to  fifteen  gallons  of 
water.  Then  spread  out  on  clean  grass  to  dry.  Wash  all  crates,  hags  etc  which 
are  used  in  handling  the  potatoes  in  the  same  solution.    The  same  formalin  solu- 
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tion  can  be  used  to  treat  successive  lots  of  potatoes.  Fifteen  gallons  is  sufficient 
to  treat  from  20  to  25  bushels  if  ordinary  precautions  are  taken  not  to  waste  too 
much  of  the  fluid  as  each  lot  of  tubers  is  dipped.  If  the  potatoes  are  not  all 
treated  the  same  day,  it  is  advisable  to  make  up  fresh  formalin  solution  for  each 
day's  work.  If  possible  plant  on  clean  soil,  that  is,  soil  that  has  not  produced  a 
crop  of  scabby  potatoes.  Practise  a  rotation  of  crops.  If  Scab  is  very  bad  it  is 
not  advisable  to  plant  potatoes  on  the  same  land  oftener  than  once  in  five  years. 
Heavy  applications  of  barnyard  manure  should  not  be  made  to  the  potato  crop, 
but  if  necessary  given  at  some  other  point  in  the  rotation.  Plant  potatoes  after 
clover  sod  if  possible.  Avoid  alkali  fertilizers  such  as  lime  and  wood  ashes.  Cook 
scabby  potatoes  before  feeding  to  stock. 

Powdery  Scab  (Spongospora  subterranea  (Wallroth),  Johnson):  This 
disease  waa  first  reported  as  occurring  in  Canada  about  1912.  It  was  found  in 
Prince  Edward  Island,  Nova  Scotia,  New  Brunswick,  Quebec  and  Alberta.  In 
1914  it  was  found  in  one  locality  in  Northern  Ontario.  Measures  were  at  once 
taken  to  stamp  it  out.  Since  that  time  it  has  not  been  found  in  the  Province.  It 
seams  safe  to  conclude,  therefore,  that  at  the  present  time  Ontario  is  free  from 
Powdery  Scab.  There  is  great  danger,  however,  of  it  being  reintroduced  into 
the  Province  on  seed  potatoes,  and  those  who  grow  potatoes  should  be  on  the  watch 
for  it,  as  it  is  very  undesirable  that  Powdery  Scab  should  become  permanently 
established  in  Ontario,  since  it  appears  capable  of  causing  appreciable  damage  to 
the  potato  crop. 

Tubers  infected  by  the  Powdery  Scab  fungus  become  covered  with  conspicuous 
ab  spots,  which  are  more  clearly  defined,  more  elevated  and  smoother  on  the 
Eurface  than  the  spots  of  Common  Potato  Scab.  When  the  skin  of  the  scab  spot 
is  broken  the  cavity  beneath  is  seen  to  be  filled  with  a  brownish  or  greeni«h  powder. 
As  is  the  case  with  Common  Scab,  the  chief  injury  is  due  to  the  unsightly  appear- 
ance of  the  tubers.  In  severe  cases,  however,  the  potatoes  may  be  stunted  and  mal- 
formed, and  it  is  said  that  there  is  always  a  greater  tendency  for  infected  tubers 
to  shrivel  in  storage. 

The  fungus  which  causes  Powdery  Scab  is  spread  mainly  on  seed  potatoes. 
It  is  introduced  into  new  localities  chiefly  through  planting  seed  which  is  infected 
or  which  has  come  in  contact  with  infected  tubers,  or  with  bags,  crates,  implements, 
etc.,  which  have  been  ujed  in  handling  them.  Once  the  fungus  gains  entrance  to 
the  soil  it  will  apparently  remain  there  for  a  number  of  years. 

Prevention.  If  possible  secure  se«.3.  potatoes  from  a  district  known  to  be  free 
from  Powdery  Scab.  Plant  onlv  sound  tubers  free  from  Sraib  and  as  a  precaution 
disinfect  them;  use  corrosive  sublimate  rather  than  formalin  for  the  prevention  of 
this  disease.  (See  directions  for  the  use  of  corrosive  sublimate,  page  27.)  Such 
treatment  will  not  render  tubers  from  an  infected  crop  entirely  safe  for  seed,  but 
will  destroy  spores  on  the  surface  and  thus  prevent  the  risk  of  the  or-^anism  being 
introduced  on  healthy  tubers  which  have  been  in  contact  with  infected  tubers  or  with 
Iiag«.  crates,  implements,  etc.,  contaminated  with  spores.  If  Powdery  Scab  is  found 
in  a  field,  report  its  occurrence  at  once  to  tlie  Dominion  Botanist,  Central  Experi- 
mental Farm,  Ottawa,  or  to  the  Botanical  Department,  Ontario  Agricultural  Col- 
lege, Guelph,  and  information  will  be  sent  regarding  the  best  method  of  staiupiiig 
it  out. 

Rhizoctonia,  Black  Scurf  (Corticin.n,  vagum,  B.  &  C.  var.  solani,  Burt.)  : 
This  disease  is  very  frequently  met  with  in  Ontario  and  in  seasons  of  excessive  rain- 
fall often  results  irr  a  nntrpcsrble  rwHietion  of  the  eropr    Tal)erR  are  very  frequently 


IT 

wen  with  what  appear  to  be  lumps  of  hardened  soil  (adhering  to  them.  These  when 
wet  are  black  in  color.  They  vary  in  size  from  mere  specks  to  one-quarter  of  an 
mch  in  diameter.  Sometimes  they  are  very  numerous  and  quite  noticeable.  They 
are  known  as  sclerotia,  and  consist  of  compact  masses  of  resting  fungus  threads 
(mycelium).  The  flesh  of  the  potato  beneath  is  not  injured  by  them.  If  tubers, 
however,  with  these  sclerotia  adhering  to  them  are  planted,  the  fungus  may  spread' 
to  the  developing  sprouts  and  kill  them  before  they  get  above  the  ground,  this 
bemg  one  cause  of  potato  failures.  Later  in  the  season  several  other  symptoms 
may  develop.  Young  shoots  may  wither  and  die  and  if  these  are  pulled  up  and 
examined  there  will  be  found  at  the  base  of  the  stem  brown  dead  areas  often  encir- 
cling it  Sometimes  at  the  base  of  the  stem  of  affected  plants  a  cluster  of  small 
tubers  may  'be  found,  and  very  often  small  greenish  potatoes  are  seen  on  the  stem 
above  ground.  Such  aerial  tubers  are  very  characteristic  of  the  disease,  but  may 
result  from  other  causes  such  as  injury  to  the  stem  by  cultivation.  The  chief 
means  by  which  the  fungus  is  spread  is  through  planting  potatoes  with  sclerotia 


Hard  black  lumps  (sclerotia)  of  Rhlzoctonia  on  Potato. 
(Original.) 

adhering  to  them      The  fungus  attacks  nmny  cultivated  plants  besides  potatoes 
«nd  very  frequently  causes  the  dampinji-off  of  .seedlings.  ^ 

w.»,fTr-"'"-.^i"^  *'''  ^""^'  ^'''''  °"  "^«n^'  different  plants,  once  it  gets 

of  croS^'c^r:  Tolia     '  Tw""?."^  r""''''"  ^°  "  ^^"""^  it'out"'bv TrlSn 
or  crops      Care  sliould  be  taken  therefore  to  avoid  as  far  as  possible  introducin<T 

Fo^a'lin  is'aid  fot'^^'T  S^  "!?  V'""  ^"""^^^'^  ^"^"^^'^  is  ~me  S 
formalin  is  said  to  be  unreliable  and  often  worthless  for  the  prevention  of  this 

tZl  V?'°  ^V'/T^^°'"^'  ''^'''  ^"''^^^  ««  ^'^^  ««  possible  from  ?he  lit 
hard  dark  lumps  (sclerotia)  and  disinfect  by  soaking  them  before  theHre  cut  for 

wa^r    7"b"   Collr  ^  *-;"-- ^^  -"->-  snblimate^n  S^dlTn/ 

subieetTr.^rnf''''  ^"'v    ^^™  "^  Pr"^'^^^     The  diseases  to  which  potatoes  are 
subject  are  numerous.    Various  species  of  fungi  are  responuMe  for  most  of  them 

B   cktS"  "'  "  "'  ""'  ""■    ^''^  "  ''"*""'"^^'  ^^  "'^'^  Soft  1^0  3 
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Black  Leg  of  Potato.      (Original.) 
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Black  Leg  of  Potato. 

Xicroscopic  examination  of  portions  of  rotting  stems  showed: 
No.  1.    Heavy  bacterial  Invasion  and  some  Fusarlum  mycelium 

DlTt7dUto  *°''°^'°"  ""^  t™"^e8  of  Rhlzoctonla  mycelium. 

Ditto,'  ditto! 

bacteriaf8uf?8HmV''romit'Jr"''"lTK""'^  r"  ™'  "'  '"''•*'  P*''  »'  «»««»•  8t«rt'nf5  m  a 
NO  Rh^zoctonia"?'pu7arlu^^^^^^^       *'*  ^'*"'  ''"»"'°=  '•«""'"<'«'  °'  «-"  P"**'"  «"»  -«>«>• 


No.  2. 
No.  3. 
No.  4. 
No.  5. 


Duriiig  wet,  backward  .seasons.  an<l  in  wet.  poorlv-lraine.!  soil.,  these  diseases 
aiv  l.aole  to  be  nuieli  in  evidence.  '  uistases 

In  the  vears  1901  and  1905.  I'rof.  F.  V.  Harrison,  tl.en  of  the  Bacterioloirv 

epamnent  o    the  Ontario  Agrieul.ural  College,  nnule  an  extended  in'SSn 

ot  >euou.s  outbreaks  of  soft  rot  of  potatoes  at  Guelph  and  isolated  from  diseased 

l^ZZH.:         '^  "'rM''  '"""■'  ''•  -'"»-/"•-•  -I'ieh,  on  inoc-ulation    nto 
Jifaitli\  potatoes,  ludured  soft  rot. 

About  the  same  time  *hat  Prof.  Harrison  Avas  investigating  the  disease  at 
l-ue-ph.  Dr.  Appel.  of  Gem  n;  was,  investigating  a  disea.se  o^f  voung  potato  Tern! 
more  cvr  less  common  mEtUope.  and  he  isolated  a  bacillus  from  diseaml  s,.>cimens; 
« Inch  he  named  /?.  pJnjtophihon,..  He  considered  this  to  be  the  cause  of  the  potato 
stems  turning  black  and  soft  rotting  and  he  nan.ed  the  disea.se  "Black  I.^of 
rotatocs.'  f" 

V  r  ^l  P  r?'  "^"'^"\'^T'^  !''^*  *'""  '^'""''''^  described  by  Harrison  as  Bacterial  Soft 
IJot  ot  Potatoes  and  the  disease  described  by  Appel  as  Black  Leg  of  Potatoes  are 
probably  one  and  the  same,  the  term  "black  leg"  applying  to  the  disease  when 
present  in  the  .stems  of  growing  potatoes,  and  the  term  "  bacterial  soft  rot"  applied 
to  the  disease  in  the  plant  in  general,  bnt  particularly  in  the  tubers.  Harrison 
found  that  this  organism  caused  a  black  discoloration  and  rot  of  the  stems  of 
.young  plants,  but  laid  most  emphasis  on  its  soft  rotting  effect  on  the  tubers  later 
in  rhe  .season.    Hence  he  named  the  di.-ease  "  Bacterial  Soft  Hot  of  Potatoes." 

The  following  is  a  partial  quotation  of  Prof.  Jfarrison's  description  of  the 
di-^ase  as  ])ul)lished  in  the  ('entrall)latt  fiir  Bakteriologie.  •>  Abte.  Vol.  H.  Ii»ii(i-r: 

OeXEB.\D  Aj>PE.\RA\Ci:  OF  THE  DI.SEA8E  IX   GROWI.VG   POTATOES. 

SS-Inlfh^r/t    ^"  '  ''-  ^*'^«  *"'  «^-'  «~--"/'^-^^a.«f  ol"?U^e 
When  the  leaves  are  turning  yellow,  black  areas  may  be  seen  nn  tho  .»<>»,      »j 

S^l°^'fr„*.*^  '""^  "k^'^I*  ^''~»«'''  *^*  fibro-v-I^u"  buSSles  andad^acent^ssue^ 
will  be  found  brown  or  black  according  to  the  progress  of  the  disease     Th ».♦««.. ^S 

The  tubers  show  the  most  characteristic  indications  of  the  disease     Pvon  who. 
^n^^LT'^l"  '"  *  Wrly  thrifty  state,  the  tubers  may  be  tadly  dll^sed  out  ot^lfl 
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Black  Leg  and  Rhizoctonip.    (Original). 

1.  Young  potato  plants  showing  Black  Leg.     The  three  stems  to  the  left  vlUed;   the 

two  to  the  right  badly  affected.      (Both  Rhizoctonia  mycelium  and  so:    .ot  bacilli 
found  in  affected  parts). 

2.  Small  portion  of  epidermis  from  affected  areas,  showing  Rhizoctonia  mycelium,  low 

magnification. 
8.  Small  portion  (Fig.  2)  under  high  magnification. 
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but  M  the  diseue  progresses,  the  flesh  beneath  the  dark  portion  becomes  soft     There 
*  ■5»n>  "«>•  of  demarcation  between  the  healthy  and  diseased  porUons.  treauenUT 
marked  b7  a  black  line,  the  darker  colour  being  towf-    the  sound  part  of  the  poUto 
and  gradually  shading  to  a  lighter  brown  on  the  dlseo  A  portion. 

On  brpaklng  the  skin  a  white,  turbid  liquid  which  may  contain  gas  bubbles  can  be 

fhf^?*  ''^  ^t*  ".'.-'*  f^'^''^  *"™"  *•«*  «"  «»PO"»re  to  the  aiT  THe  Aln  over 
the  diseased  »ro4'ea«lly  peels  away  and  the  exposed  flesh  Is  watery  and  white,  but  soon 
discolours  in  th«  air.  becoming  almost  black.    In  later  stages  of  the  disease  the  flnh 

?SiT.i'*.tLrt^"'n'J"''  ^  '**^°~  "«*"^  °««"«^»  ^  a  putrefMtlTodour.  S 
the  final  stage  the  potato  becomes  a  masK  of  black  soft  pulp 

.--I  =«'«/»'  ™«><"flc*tlon8  of  these  conditions  may  be  noticed.    Thus  tho  discolouration 

whole  of  tlfetuwL^^Th^S'"'  i?  "V'  *i?"  •"''^""»  »'  »»>•  »"'»•'•  "<»  irother  tlmw  Se 
Tulte  soUd   ^^Lm-*!"*  "»e  ■km  Is  softened  and  discoloured  with  the  centre  portions 

221  pot^t^.  ^^  *•**  """*  •""""  ^''^^  *"  t»»«  ««»  PO»*t».  ««  others  the 

cusS'*by™act"^conUcr*"*  '"""  ""^  "=''  ""^  •"'*«'^"^  '»  *^«  '-*•  ^"'"^'o"  •^"•""^ 
.oft/n'e^Vrl°irun^\S7^r&1i^°lfl"^kt^^^^^^  »"'--  ^''^  ''""•'^  "*  «''-»^ 

condU^oHf  fhr^^'/r//*"""".;   *^"?  »'  ^''^  principal  means  of  Infection  Is  the  diseased 

^^}^n^B£^!EF^^  rffVLirru'n't^^o?  ?a 

The  healthy  potato  *  "'  *  ''"^*"'  **="'""  ""*  ^•'^  ««°'«''t  subsUnce  of  the  cells  of 
wounSs  madTwhlle  cuuiva'ttag!'"  '"'°''  '"  '^'  '""'  '"'**'"'"*  "*''  ^«  P>»«=«  »'»"''«•' 
mon  ?n"™"i  *'i'  «ron  of  1915  Black  Leg  and  Soft  Rot  of  Potatoes  was  very  com- 

Zt^fro™  pS  v^'^'l^^T*'"?:  '^^^  ^"*"  ^^'"'^  ""'"y  ^P^"'"^"''  of  diseased 

?o^f-«       /!,  '  ?"/'°'^'  ^'"^*°°'  ^''^'  ^"ff«"°'  Nipissing,  Simcoe  and  Brant 

sZn  J;  > /T*"^.  considerable  time  to  a  study  of  the  diSase  throughout  the 

emn  as  it  developed  m  the  neighborhood,  of  Gaelph.    Bacilli  were  isolated  from 

oHZw"""-  7"^  "™''"  *°  *^'  '^'''''  ^^^'"'^•J  ^y  P™f-  Harrison,  which, 

?nfn  ^  f  f*""'"/  P°*'*''  '*'™^  P'"^"'^^^  ^^^''^  ^^S  and  when  inoculated 
into  tubers  produced  a  soft,  slimy  rot. 

-,'+1,^1?°^/  "^  the  specimens  of  Black  Leg  examined,  however,  were  also  affected 
with  the  fungus  Ehizoctonia,  and  from  continued  observations  and  a  number  of 

Z'Zt  „fT  ?*"  1,^""^?  i?'',  *°^  '^'^'  *^«  ^"«^  "'"^  ^  the  conclusion 
that  most  of  the  trouble  with  Black  Leg  during  those  seasons  was  due  primarily 
to  affection  of  the  young  sprouts  from  the  seed  potatoes  with  this  fungus,  followed 
by  invasion  with  the  bacteria. 

^.A  ™',**'°5  *h«  ?f f'  "  ^i»  be  advisable  to  pay  particular  attention  to  the 
wed  potatoes  to  see  if  they  are  affected  with  the  sclerotia  or  Black  Scab,  which 
Hhizoctonia  produces  on  the  tubers.  For  treatment  for  seed  potatoes  so  affected, 
see  the  article  on  Bhizoctonia  on  page  27. 

Control  of  -he  Disease. 

1.  Do  not  plant  potatoes  that  show  any  brown  discoloration  or  other  indi- 
cations of  either  wet  or  dry  rot. 

2.  Plant  in  well-drained  land. 

3.  Carefully  remove  from  the  soil  and  destroy  by  burning  all  diseased  plants 
•nd  tubers. 
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Potato  Tubers,  showing  Bacterial  Soft  Rot  in  various  stages  of  development,  some  tubers 
entirely  rotted,  others  only  partially  affected.     (Original). 

1.  Six  tubers  that  contracted  the  disease  directly  through  the  stem  from  the  parent 

plant. 

2.  Six  tubers  that  contracted  the  disease  at  the  eye  end  from  coming  in  contact  with 

other  diseased  tubers. 


;?;» 


Tubers  In  advanced   stages  of  the  Bacterial   Soft   Rot.   taken   directly  from   the   Held. 

(Original). 
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4.  On  lud  where  the  diteMe  has  been  prevalent,  do  not  plant  potatoes  or 
tomatoea  for  Mreral  years,  as  both  B.  solanisaprus  and  Rhizoctonia  will  live  in 
the  soil  a  considerable  time,  how  long  has  not  been  determined, 

6.  Soak  seed  potatoes  before  cutting  for  3-6  hours  in  corrosive  sublimate  solu- 
tion, 1  ounce  to  10  gaUons  of  water  in  a  wooden  vessel  (corrosive  sublimate  is  a 
•trong  poison),  or  in  formalin  solution  of  1  pint  of  formalin  to  30  gallons  of  water 
for  2  hours. 

6.  When  cutting  seed  potatoes,  have  two  or  three  knives  and  a  jar  containing 
disinfectant  on  hand.  After  cutting  into  a  tuber  which  shows  brown  discoloration 
mside,  drop  the  knife  into  the  disinfectant,  disc?  i  the  diseased  tuber,  and  take  a 
fresh  knife  for  the  next  cutting. 

FcsABiDM  Wilt  and  Dry  Rot  (Fumrium  oxysporium,  Schlecht) :  This 
disease  appears  to  be  common  in  the  province.    The  chief  loss  is  due  to  the  dry 


Fnsarium  Dry  Rot  of  Potatoes.    (Original.) 

rotting  of  potatoes  in  storage.  The  fungus  which  induces  it  invades  the  under- 
ground parts  of  the  plant,  causing  the  foliage  to  become  unhealthy  in  color  and 
finally  curl,  wilt  and  die.  This  wilting  of  the  tops  is  seldom  prevalent  enough  in 
Ontario  to  attract  much  attention.  In  storage  affected  tubers  are  often  noticed. 
These  show  a  peculiar  shrivelling  and  dry-rotting  of  the  stem-end.  Some  of  the 
affected  tubers,  however,  may  have  no  external  evidence  of  the  disease,  but  when 
cut  a  brownish  or  blackish  ring  is  seen  at  the  stem-end  in  the  flesh,  about  one- 
quarter  of  an  inch  below  the  skin.  However,  not  all  tubers  with  this  discolored 
ring  at  the  stem-end  are  affected  by  this  dicease.  The  writer  has  examined  tubers 
with  this  ring  extending  for  a  short  distance  from  the  stem,  but  they  proved  to 
be  entirely  free  from  ary  fungus.  The  cause  of  the  discolored  ring  in  such  cases 
is  unknown.  It  does  not  appear  to  develop  further  in  storage.  When  the  ring  is 
due  to  the  Dry  Rot  fungus  some  of  the  tubers  will  have  indications  of  shrivelling 
at  the  stem-end  and  there  will  be  more  or  less  development  of  the  characteristic 
Dry  Rot  in  storage. 
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Prevention.  Wilted  planU  ghould  be  dug  up  and  destroyed  whenever  noticed 
during  the  sununer.  PoUtoes  with  the  discolored  ring  at  the  stem-end  should 
not  be  used  for  seed.  Do  not  plant  potatoes  again  for  several  years  in  a  field  which 
has  produced  a  crop  feadly  affected  with  Fusarium  Wilt  and  Dry  Rot.  Spraying 
will  not  prevent  this  disease  nor  will  treating  the  seed  with  formalin. 

Potato  Gankkb  or  Wabt  Disease  op  Potatoes  {Chrysophlyctis  endobiotica 
Schilb.) :  This  disease  was  found  in  Canada  in  1912,  and  prompt  measures  were 
taken  to  sUnip  it  out.  These  were  apparently  effective,  as  it  is  not  known  to 
exist  in  the  Dominion  at  the  present  time.  It  is  a  very  .serious  disease  and  it  is 
therefore  important  that  Ontario  jfrowc-rs  should  be  alilo  to  rorojinize  it.  in  order 


PoUto  Canker.    (After  OnsMW.) 


Leaf  Roll.    (Photo  by  R.  E.  Stone.) 


that  they  may  report  its  presence  promptly  should  it  at  any  time  appear  in  their 
crop. 

Potato  Canker  is  not  usually  observed  until  harvest  time.  Badly  affected 
tubers  are  simply  brownish-black  masses  of  warty  excrescences,  not  in  the  least 
resembling  potatoes.  Tubers  showing  the  early  stages  of  the  disease  have  some  of 
the  eyes  slightly  protruding  and  composed  of  simple  or  compound  groups  of  small 
nodules,  brown  in  color.  At  this  stage  the  disease  is  very  likely  to  be  overlooked 
by  the  casual  observer. 

Prevention.  Be  on  the  watch  for  this  disease  and  if  suspected  potatoes  are 
found,  send  samples  to  the  Dominion  Botanist,  Central  Experimental  Farm, 
Ottawa,  or  to  the  Botanical  Department.  Ontario  Agricultural  College,  Guelph. 


Lkak  Ifoi.i,:  Tilt-  cause  of  this  diswise  is  uiikiiowii.  It  lias  Noon  obser\cil  iti 
miincrous  iwhU  in  tiiu  potato  jrrowiiiK  .Hstri.ts  of  01,1  Ontario.  In  some  fields 
exaninieJ  this  summer  (1917)  over  m''r  of  the  plants  were  af!eeted  with  Leaf 
l{oII. 

Experiments  and  observations  show  that  Leaf  Roll  niav  rediue  the  yield  to 
a  very  marked  extent.  In  experiments  conducted  hy  Mr.  Murphv.  Assistant  in 
('harjre  of  the  Dominion  Fi.'ld  Lal)oratory  of  Plant  I'atlioh.^rv  at  Cliarlottet.iwn. 
I'.K.L.  it  was  found  that  tiie  averafre  yicdd  of  ])laiits  diseased  with  Leaf  Koll  in 
I'rincc  Kdward  Island  is  l.(i(J  oxs..  while  liealthy  plants  of  the  same  varietv  vield 
!!».()  <>/!s.    The  correspouilin^'  yields  per      :     would  he  'if!  hushels  and  -^97  bushels. 

*  Symptoms  of  l,eaf  l.'oll  are  v  ■  >  urial,., .  .\!'-..ctcd  plants  are  always  more  or 
less  dwarfed  and  in  some  varietie:  ihc  Icav,-  i>s:i/,,,"  a  characteristie  upright,  al- 
most staring'  habit  instead  of  droo,  iii  ..v.t  in  ih.'  nornuil  wav.  This  symptom  is 
sometimes  absent,  the  plants  prest  :  'r-u  ii.sKad  ..  l,.w-lieaded.  hushv  appearanc. 
When  the  crop  is  badly  alfected  the  poor  ^'rowili  of  the  folia;;e  is  very  noticeable. 
it  is  practically  never  as  jireen  on  alfeeted  ))lants  as  on  healthy  ones  and  oocasion- 
ally  on  certain  varieties  it  takes  on  a  jMirplish  or  reddish  color  at  the  tips  and 
around  the  niargins  of  the  leaves.  l{ollinj(  of  the  lower  leaves  is  always  associated 
with  the  disease.  This  is  often  rather  inconspicuous  and  may  not  extend  bevoiid 
Ihe  leaves  lyinj,'  dose  to  the  <rround,  althou-fh  it  may  alfeet  the  intermediate' and 
even  tile  topmost  leaves.  .Marked  rollinfi  of  the  upper  leaves,  however,  is  oftfu  seen 
on  i)lants  iw.t  atfeited  with  Leaf  Holl.  The  .oiled  leaves  on  plants  allected  with  this 
disease  begin  to  <lie  early.  The  harsh,  leathery  texture  of  such  leaves  is  a  con-taiit 
-ymptom.  This  jxiint  may  he  tested  by  feeling  them  with  the  lingers.  The  tulMr> 
of  aJfected  plants  are  small  and  are  borne  generally  on  very  short  tidier-branches 
(stolons)  or  even  attached  in  a  duster  to  the  stem. 

Leaf  Koll  is  chiefly  transmitted  tiirough  the  seed.  Tubers  from  affected  p]aiit< 
invariably  produce  diseased  plants.  Then  is  also  evidence  to  show  that  the  disea>e 
may  spread  from  plant  to  plant  in  tlu!  tidd.  .Just  how  is  unknown,  as  up  i.p  the 
present  time  no  parasite  has  been  found  associated  with  Leaf  Koll. 

Pre  re  lit  ion.  The  surest  way  of  avoiding  loss  from  Leaf  Koll  is  to  secure  fre«h 
seed  from  districts  free  from  the  disease.  Fortuinitcly.  this  is  possible,  as  Xortheni 
Ontario  and  certain  sections  of  New  Rrunswick,  Xova  Si-otia  and  Trinee  Edward 
Islaiul  are  <(imparatively  free  from  this  trouble. 

Mosaic:  The  cause  of  this  disease  is  also  unknown.  It  has  been  observed  in 
many  lidds  in  Ontario.  W  lien  it  is  severe  there  is  a  very  noticeable  redu.licm 
in  the  crop. 

♦The  loliage  of  plants  atfected  witii  "Mosaic  is  sonu'what  wrinkled  or  corru- 
gated and  mottled,  with  faint,  light  green  or  yellowish  spots.  These  symj)toin- 
vary  considerably,  being  well  marked  in  >ome  cases  and  not  so  noticeable  in  other^. 
The  stalks  of  diseased  ]dants  are  (d'ten  more  bare  near  the  ground  than  those  of 
healthy  ones,  partly  because  the  affected  foliage  does  not  spread  out  and  droo)) 
down  nornuilly  and  partly  iiecause  the  lower  leaves  .sometimes  fall  off  in  the  last 
stages  of  severe  attacks.  The  tubers  u{  affected  plants  are  normal-looking  and 
sound  and  their  keeping  tir  eating  tpialities  arc  not  impaired. 

liike  Leaf  Uoll,  Mosaic  is  transmitted  through  the  seed  and  is  spread  very 
largely  by  the  use  of  seed  fn)m  diseased  plants.  It  is  also  thought  to  b<'  sj)rea.| 
from  plant  to  plant  in  tlic  field,  probably  by  insects  as  is  the  ease  with  related 
diseases. 


*  Adapted  from  description  supplied  by  Paul  A.  Murphy. 


37 

.■.l.le  reduction  in  tl...  .-ro,,     r|.,ntJ  ■.  r . '     ,     ';;  ,'  '  ''1'™'^  <  '  ''""^''  «  ^''•■y  ""t"'.- 
through  the  soe.1.  '  »".,ki,,|.     lln>  ,1,^.,^.  ,s  known  to  be  transn.itt...! 

Preveniion.     T?,.,nove  ain-ct..,!   plants   so  as   to   secure   s,...,l    r,.  ,    f 


TOMATO. 

H'r:,:;:::::,;::;' "■• "  •""•■'-'" ''"^  --  ;r;:„;r':;;;; 

Avooks  until  there  is  a  daturor  of  staini  .rthtT.  f"  u  •  r  .        ^''"  ''">''  ""^  *^^'' 

it  i.  of,.n  advisahh.  t«  s?l  „nT,,th    plant     fV 

spravinff     The  dis,.,K,.,l  t-.,.     i      .,  .    '     "<•  ?'«»*'"   f'"'   f-'reater   convenience    in 

:nay  turn  brown,  shrivel  and  die  "^  ^"''''  ^''"^  ^^""'"^ 

1ms  occasional  V  been  reported  as  oansin.r  cori,..,-  i       i  i  yntario,  and 

1.0th  under  dass  and  in  fbn  fi  n      A"  C    ■'  ''^'''''''''''K  "s^less  tomatoes 

fruits  ^ni;  are  affectei  '"^  ^"•'  '^'■""''^"'  ""^  ^"'""'^'-  ^^^l^)-    Tlu- 

The  first  .symptom  of  the  trouble  is  the  appearance  of  irre-ular  water  -n-l-.l 

jntr.„ce  through  these  inju.d  spot«  and  iniu^t/ShtaytS;  ^ wK 

.  .*'T*71u°"r  '^''"''  V'^^^  ""'^  ^■"'•*  knowledge  concerning  the  cause  or  tl.o 
-ntrol  of  thH  ,I,so«?e.     Over-forcing  of  the  plants,%,peeian.y  iS  the  Tr^  l^J 


te 
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of  their  development,  irregular  watering  and  heavy  applications  of  farmyard  manure 
seem  to  make  the  plants  liable  to  develop  the  trouble.  Outdoors  it  is  usually  worst 
on  light,  sandy  soils. 

Tomato  Mosaic:  A  disease  of  unknown  cause  frequently  seen  in  Ontario, 
both  in  the  field  and  under  glass.  The  leaves  of  affected  plants  may  be  mottled 
with  light  green  or  yellow,  or  they  may  be  dwarfed  and  have  a  peculiar,  fern-like 
appearance.  Sometimes  t!  leaflets  are  so  narrow  and  slender  as  to  appear  almost 
thread-like. 

Prevention.  As  yet  there  appears  to  be  no  satisfactory  method  of  controlling 
this  disease.    It  is  well  known  that  it  can  be  transmitted  from  plant  to  plant,  and 


Leaf  Spot  of  Tomato.     (Attacked  leaves  and  stem). 
(From  Ohio  Bulletin  73). 


that  it  frtHjiientiy  >preads  tlirou<;li  tl  Is  wlu'U  tomatoes  aro  f,'rown  under  glass. 
There  is  .some  evidence  that  it  may  persist  from  year  to  year  in  the  soil  in  the  green- 
house. Any  tomato  plants  growing  under  glass  showing  symptoms  of  Mosaic 
should  be  pulled  up  at  once  and  bnriiod.  in  order  to  prevent  the  disease  from  getting 
established  in  the  hou.«o. 

Bacterial  Soft  Rot  of  Vkoktables:  Bacterial  soft  rot  is  a  disea.so  liable 
to  attack  fleshy  vegetables  and  flowers,  particularly  carrots,  cauliflower,  turnips, 
celery,  tomatoes,  potatoes,  German  iris  and  calla  lily,  and  in  a  lesser  degree  onions, 
asparagus,  salsify,  sugar  beet,  mangel,  muskmelons.  and  some  other.*.  Occasionally 
the  disease  results  in  he«vy  losses  to  the  grower  of  these  crops. 

Oeneral  Appearance  of  (he  Disease.     As  the  name  signifies,  the  disease  results 


o'J 

light,  »adid.-bro™  to  .  «,.Tk  bJownt  ,h        *  ''f' f  P'"  ™™»  '"^  ' 
pilots,  .Bch  a.  crfia„„„  tumfioAZ?    ?    ^'  "'''  °J  "'"'«  »'  ™°"y  «=»W 

black,  in  ««,  .f  fc  g,r^  tZr :  it  "    e  .S&""  tL'Z'''^  ^ °'  "°"°'' 
soft  and  mushy,  and  frequently  ha«  «  «  rnl  ""^''''^^-    .-^"e  diseased  tissue  is  very 

line  of  deznari'tion  berw^n  fh^d   eL  fanVl^aUhnr  ^'Th    P^"  ^^  ''  ^'^^^ 
complete  destruction  of  the  tissue  as   t  advn  J„    <•   ^    A"'''  *^'  "^''"^  ^°^"""& 

Cat««  0/  <Ae  Disease     BZ^o^^rL  IT  tT  ''''r'"*^^  inoculation. 
Bacillus.)     The  cause  of 'the  d?se        sT'badL  :^7eh  ll't  "^^'^'"'^^  ^'''  ^°* 
of  names  by  different  men  who  at  fUff^roJ,  ^^  ^^^°  ^'^«"  a  variety 

the  disease  in  different  icrefofplanrplTl'R"/""  T?.'""  ^"'^  ^^"^-^ 
the  disease  in  a  crop  of  carrots   named  ZZ.      .        """''  °^  V«™°nt,  studying 
Prof.  Harrison,  of  Ontario  studyingThe  d   easeTn  anZr  f"'"'"  ""•°'°"'"" 
flower,  named  it  Bacillus  oleraceceF rof   pZZ   Vv     ^     !^^  '"  ^  ""'"^  **^  ^a^'i" 
found  it  to  be  destructive  to  quTt^  !  'Ik!     /         !'^'""'^'  '*"*^^^"g  ^^^^  disease 
^.e..o.on..  ......,„L!.  N.T%1    gto^/^erot^udS^t^^"?  """^•'^  '' 

crop  of  melons,  named  it  BacUlus  ,„elonS; C.  o'Zlnt^^ntZsiZy- 


Blossom  End  or  Point  Rot  of  Tomatoes.     (Origlnal.r'  - 


e.«.ing  the  di»ea«  in  tl,o  lih°  or    tal  cI"nS    N .  l"""""  '"  ""  ""'••"  '""'  """ 

solves  the  mi-'ile  lamell.T.  tho  thin  strir  of  t'C ';,",,  ••k  '""■'"''  ^''^"'''  ''''^- 
eells.  The  lamella-  are  quioklv  di^^o  "^d  an^  orm  ;oo^;L  f  r'^lu"'-"'"^^"^  f^''^"^ 
bacilli,  which,  as  thoy  multiplv.  pass  «  ong  ,"L;;^rthe  ^U  f^^^^  t  .multiplying 
spaces  and  separating  the  cells  from  one  anoH,or  T?.  ?  '  I  "  ^^^  •"^•'••'''^""lar 
clh,  i,  Thmniised.  that  i..  it  is  m2%o  ,h  'k  Itj  "^^H"""-^''^"'  '^'  P'«"* 
and  to  contract  into  an  irregular  ma^  w  hin  h"  ceH  bv  'IJ  '1^'"'  fll  ^^  ^'"' 
produced  by  the  bacilli  in  the  intercellular  space  n  h  wa  ?  °^  '"'  '"'•™''^ 
t.ssue  is  brought  about,  and  ...eh  tissue  con.Ses  lHJ^!::^',:^: :f;;^';:;,;'^ 
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*  1  fl^f'^^^^^v     ^D 

^^^^1^  ^^A 

^- **/.-•*• 

^(^. 

"      'C^''- 

^^ 

ja-..^:^-...^:^^ 

Bacterial  Soft  Rot  of  Caaliflower  and  GabbaRe.    (OrlKlnal.) 

1.  Bacterial  soft  rot  of  cauliflower,  natural  infection;  specimen  taken  direct  from 
garden. 

2.  B.  carotovom*.  the  vegetable  soft  rot  bacillus  seen  between  cells  of  broken-down, 
rotting  cauliflower,     (x  1000  di.) 

3.  Bacterial  soft  rot  of  cabbage.     Artiflcial  RUb  inoculation  of  a  pare  culture  of 
B.  carotovorui  in  healthy  cabbage.    Photo  taken  t</enty  days  after  inoculation. 
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Bacterial  Soft  Rot  of  Turnip 


(Original.) 

were' JfrpuV  aTd  llr^Zmn^  K.T^^^tlTl^  "Tf ^^  «°"  ™^-     Shaded  areas 

"'TsoTr^ff  ''f'  V^  °>»  "o  "caferpmiro^S'cu^^^  "°^"-  """•"'"^ 

Pr^^°J^rrherh?d%^^:^.^;^^^^^^^^^^^  -»  prevalent  the 

«hlle  hoeing  or  cultivating.  mocuiated  from  the  soil  through  wounds  made 

4 
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111  Voiilifloirer  tlic  <lisfasf  is  foiiiul  more  often  in  the  flower  tlmn  in  tiie  leu\e* 
or  stem;  tiie  latter  i>aits.  iiov    .er,  are  abo  snbjeet  to  attack. 

Tile  disease  in  tiie  flower  is  very  easily  noticed,  the  iionnal  color  of  tlie  flower 
being  white  or  creamy  and  that  of  the  diseased  portion  lij;lit  to  dark  l)rowii  and 
very  soft,  and  having  an  ofl'ensive  odor.  The  writer  has  noticed  a  luimljer  of  time? 
dark  brown  areas  varying  in  size,  which  looked  at  first  sight  like  soft  rotted  areas, 
but  which,  on  investigation,  proved  to  be  discolorations  due  to  excreta  of  cabbage 
caterpillars,  which  had  been  feeding  on  the  leaves  oveVhanging  the  flower.  Jn 
such  cas<'s  the  tissue  immediately  below  the  surface  of  the  disicdored  area  is  not 
softened  as  it  is  in  the  case  of  tiie  rot,  and  the  disccdoration  is  only  on  the  surface. 
Observations  have  shown,  however,  in  a  iiuini)er  of  such  cases  that  the  rot  lias 
later  developed  within  such  discolored  area,  thus  indicating  that  in  all  probabil  v 
the  caterpillar  iiad  previously  been  feeding  on  a  rotted  jilant.  iind  all  the  bacilli 
in  the  portion  consumed  had  not  been  killed  in  the  process  of  digestion,  but  liad 
pa.ssed  through  tlie  alimentary  iract  of  the  caterpillar  with  the  excreta,  or  that  llic 
mouth  ]tarts  and  fe<'t  of  tlie  caterpillar  had  lieen  contaminated  from  a  diseasid 
plant,  and  on  crawling  over  the  surface  of  the  healthy  plant  had  inoculated  it. 

In  the  stem  the  disease  results  in  a  complete  softening  of  the  interior,  the 
softened  tissue  becoming  a  dirty  grey  in  color  with  strong  odor.  The  disease  may 
enter  the  stem  from  injury  to  the  exterior  caused  by  the  breaking  of  leaves,  or  the 
l)itiiig  of  insects,  slugs  and  caterpillars  during  cultivation,  etc.,  and  from  the  stem 
pass  up  into  the  flower,  or  the  .stem  may  iKM'ome  so  far  nitted  that  the  head  will 
fall  off.     The  stem  may  also  become  infiH-ted  through  the  flower. 

In  the  leaves  the  disease  is  more  often  found  in  the  peti(dc  or  midrib  rather 
than  the  blade.  It  appears  as  a  dirty  grey,  softened  area,  which,  when  in  the  ])etiole. 
soon  results  in  c(dlapse  of  the  leaf. 

In  Turnip  the  disease  most  fre(|ueiitly  enters  at  or  near  the  crown  through 
caterjiillar  or  slug  attack,  or  through  injuries  received  during  hoeing  or  cultivation. 
It  softens  or  rots  the  leaf  petioles  at  their  liase.  causing  them  t()  fall  over,  and 
spreads  slowly  in  dry  weather,  rapidly  in  wet  weather,  through  the  tissue  of  the 
root,  inducing  a  brown  colored  soft  rot  witii  strong  odor. 

In  Viirrot  the  disease  enters  ai)^  develops  in  much  the  same  way  as  described 
for  the  turnip.  It  is  more  apt  to  spread  rajiidly  through  a  croj)  that  is  thickly 
sown  and  not  well  thinned  (Uit,  the  shade  produced  by  the  heavy  tops  making  ideal 
conditions  by  keei)ing  the  ground  moist  for  the  development  of  the  disease  when 
once  it  gains  entrance,  and  harlioring  slugs  and  caterpillars  that  s]ircad  the  disease. 
Carrots  which  crack  beneath  the  ground  are  liable  to  1k>  attacked  liy  the  disease, 
the  soft  rot  bacillus  gaining  entrance  to  the  tissue  through  the  cracked  surface. 

In  Ci'lerji  the  disease  is  not  very  cominon,  but  when  present  is  most  often 
found  starting  at  or  near  the  tops  of  the  young  growth.  The  alTected  parts  become 
dark  brown  and  \ery  soft  and  mushy.  The  ))arts  so  affected  cease  growing,  the 
growing  tips  being  destroyed,  and  the  disease  slowly  passes  down  the  stem,  com 
pletely  rotting  the  tissue  as  it  progresses.  If  the  disease  starts  below  the  end  of 
the  stem,  the  upjier  part  soon  to|)ples.  over  as  a  result  of  the  softening  of  the  part 
attacked.  The  disease  spreads  from  jilant  to  plant  through  the  agency  of  slugs, 
caterpillars,  etc.,  and  during  the  jirocess  of  liandling  when  cultivating  and  banking 
up.  When  the  plants  are  stored  away  for  winter  use,  if  a  plant  having  the  disease 
is  stored  with  the  healthy  plants,  the  rot  is  liable  to  spread  to  the  healthy  specimens. 

Tn  Tomaloen  the  disease  is  very  common  during  wet  "asons.  It  is  found  most 
frequently  in  the  fruits  that  are  in  contact  with  the  .soil  after  they  have  commenced 
to  ripen.  The  bacillus  will  not  readily  penetrate  through  the  unbroken  skin  of  the 
tomato.     But  when  a  tomato  is  resting  on  the  damp  earth,  that  part  of  the  skin 
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Bacterial  Soft  Rot  of  Celery.     (Original). 


1.  ArtUicial   needle  Inoculation  of  uufp  mifiiM  «#  n 

rotting  cauUnower)  Into  the  CL  and  vle~ ''"°^°J'''"i'"'»    ('""'ate-l   from 
after  Inoculation,  kept  at  "s-  C  ^'K<"-0"8  growth  of  celery.    Five  days 

2.  Same  a»  Fig  1,  five  days  later. 

3.  Same  as  Fig.  1,  ten  days  later 

4.  Sam^e^as  Pig.   1.  three  weeks  after   Inoculation,  showing  complete  collapse  of 

'■  "•  ITelTiS  |!;^;oW?:^  "•'"  ^^^   '-•^»'"'''  »-'—   '•>«  cens   of  rottm. 
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in  contact  with  the  soil  is  frequently  weakened,  thus  providing  a  means  of  access 
to  the  bacillus.  This,  however,  is  not  the  only  means  whereby  the  disease  enters 
the  fruit.  Slugs  are  very  partial  to  tomatoes  just  ripening.  In  their  attack  on 
the  fruit  they  eat  through  the  skin,  leaving  the  interior  flesh  exposed.  This  ex- 
posed surface  is  an  ideal  medium  for  the  bacillus  of  soft  rot  to  develop  in.  The 
writer  has  found  many  tomatoes,  particularly  in  wet  seasons,  when  slugs  are  plenti- 
ful, that  have  contracted  the  disease  in  this  way. 

Eradication  and  Control  of  the  Disease.  Spraying  with  fungicides,  which  is 
so  effective  in  controlling  the  fungus  diseases  of  plants,  is  of  no  avail  with  bacterial 
dis  1868,  as  the  bacteria  which  cause  the  disease  act  in  the  interior  tissue  rather 
tha .  on  the  surface ;  hence  the  spray  will  not  reach  them. 

Spraying  with  insecticides  is  helpful  indirectly,  as  it  tends  to  keep  in  check 
the  insects,  slugs,  caterpillars,  etc.,  which  are  one  of  the  most  common  means  of 
spreading  bacterial  diseases  from  one  plant  to  another. 

As  a  rule  the  best  method  to  adopt  in  dealing  with  a  plant  affected  with 
Ijacterial  disease  is  to  carefully  remove  and  burn  it.  Insects,  garden  tools,  etc., 
coming  in  contact  with  it,  will  spread  the  disease  to  the  plants  with  which  they  come 
in  contact  later.  This  is  particularly  the  case  with  the  bacterial  soft  rot  of  plants, 
as  the  affected  tissue  is  so  very  soft  and  pulpy  that  it  cannot  be  touched  without 
heavily  contaminating  whatever  touches  it. 

Again,  if  affected  plants  are  allowed  to  remain  on  the  ground  they  infect  the 
soil  with  the  organisms  of  the  disease  to  such  an  extent  as  frequently  to  cause  the 
disease  to  establish  itself  in  the  succeeding  crop  of  any  plants  which  are  susceptible 
to  the  disease,  but  particularly  plants  of  the  same  species. 

Some  time  ago  we  received  for  examination  a  box  of  rotting,  half-developed 
turnips  from  a  farmer,  who  said  that  five  per  cent  of  his  crop  were  similarly  affected. 
Upon  enquiry  we  found  that  the  affected  ones  were  growing  on  soil  on  which  turnips 
had  been  grown  the  year  previous,  and  9.5  to  30  per  cent,  of  these  having  been 
affected  with  the  same  rot,  had  been  allowed  to  remain  on  the  ground  at  harvest 
time,  and  later  were  plowed  in.  It  was  evident  that  the  soft  rot  bacilli  from  the 
diseased  turnips  had  remained  alive  in  large  numbers  in  the  soil,  and  that  many 
of  the  turnips  of  the  subsequent  crop  had  been  inoculated  with  these  bacteria  dur- 
ing cultivation  and  possibly  by  insect  attack  also,  see  page  41.  The  hoe  or  the 
teeth  of  the  cultivator  would  get  contaminated  from  the  soil,  and  accidental 
wounding  of  a  turnip  with  such  an  implement  would  result  in  the  inoculation  of  the 
turnip  with  the  germs  of  the  disen  ". 

Another  man  sent  a  head  of  celery  for  examination,  which  we  found  to  be 
suffering  from  the  hacterial  soft  rot  in  the  young  growing  tips.  In  reply  to  our 
enquiries  he  sent  word  as  follows :  "  I  had  celery  on  this  ground  two  years  ago, 
and  the  row  that  was  where  the  rot  is  worst  now  was  so  bad  then  that  I  lost  all, 
but  only  that  row  was  affected.  This  year  two  rows  had  it,  but  one  a  great  deal 
worse  than  the  other.  There  were  five  rows  in  this  patch  all  planted  about  the 
same  time.  The  healthy  rows  matured  away  ahead  of  the  two  which  were  diseased." 
TTere  it  is  evident  that  the  soft  rot  bacteria  had  remained  in  the  soil  for  two  years, 
and  that  cultivation  had  spread  the  bacilli  to  some  extent  through  the  soil,  as  on 
the  second  occasion  that  celery  was  grown  on  that  patch  the  plants  in  two  rows 
developed  the  disease. 

The  writer  had  under  observation  a  garden  where  turnips  and  carrots  were 
both  affected  with  the  bacterial  soft  rot.  The  affected  plants  were  "not  removed, 
but  were  dug  in.  The  next  year  tomatoes  were  planted  on  the  same  ground.  The 
disease  did  not  develop  in  the  growing  plants,  as  care  was  taken  not  to  wound 
them.    However,  about  60  per  cent,  of  the  fruit  became  affected  before  it  was  fully 


the  sound  , kin  n?  7, '    ^f"    /''^'*'^*  '■"*  '""^teria,  which  cannot  penetrate  through 

weakened  ;kin  that  haTh'      ""'^  ^"^^''-t'^'"""'''  '^'  «'""  ^^'^^^^  through  the 
weoKenea  sKin  that  had  been  in  contact   -ith  the  soil 

cabbage,  celery!  Jat^roT^ther   ^^eta^^^^^^^  -""A-,"' 

Damping-off  of  Seedunos 
known  as  DamSoff       Rhl^  f       ^    "*"'"  *^i'  *™"'''''  ^^'^^^  ''«  commonlj 

disease  becomes  troublesome  in  greenhouse.,  if  ih.  Z}       ""f^^"'  ^oil.    When  the 
->e  sterilized  with  steam  or  fo^Sra^^SrlLdr '^^H?!  '^  """^''  '^  ^'""'^ 


FUNGICIDES. 

Bordeaux  Mixture. 
Formula. 

Copper  sulphate   (Bluestone)    ,  ^ 

Unslaked    Lime    .  <  pounds. 

Water ' *      " 

40  gallons. 

into  a  tis  inVx Att^?orkf.r;a!;r  Tr^  r  ^^^^-  ^°- 

with  hot  water,  and  add  cold  water  111.?^;       "^l  ^^^  ^'™"'  P^^fe^ably 

and  pour  the  lime  into  tSe  copp  /sSpCe  so1u£°";k^'"  '*^''  """''''  "*" 

milk  of  lime  and  copper  sulphatesolution  )  ^^''''  "''^  concentrated 

A  stock  solution  of  each  may  be  made,  and  can  be  kept  indefinitely  if  not 
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mixi'd.  l»isK»lve  40  pouiuls  of  coiumt  Militlmtf  in  Ki  >.'alli)ii.<  of  water  l>v  cuspfiul- 
ing  ju.*t  IhjIow  the  surface  of  the  water  in  a  cuarse  sack.  Kaih  jrallon  of' the  liquid 
will  now  eoutain  one  i>ouiid  of  copper  .<*ulplmte.  Slake  Ml  •  Mils  of  linie  in  iiot 
water,  tlieii  add  cold  water  to  make  tO  ;rallons  Kach  ffaUo..  of  the  solution  will 
now  contain  one  jwund  of  lime.  A  tul.  or  half  barrel  will  Ik'  found  most  handy 
for  "hiking  the  lime  in.  It  i«  often  more  ...nvenient  to  work  with  smaller  quanti- 
ties of  the  stock  solutions,  such  as  •*<»  iMi.inds  of  copper  sulphate  (»r  hluestone  to 
20  gallons  of  water  and  iO  rwrnnds  (.f  lime  to  'in  gaUons  of  water. 

When  stiM-k  solutions  are  prepared  Bordeaux  mixture  of  the  re<|uired  strength 
(4.4.40  formula)  can  be  made  up  directh  in  the  sprav  pump  barrel  liv  filling  it 
half  full  of  water  ('iO  gallons),  then  adding  two  gallons  <.f  the  st.M-k  solution  of 
copiKr  sulphate  and  two  gallons  of  the  stock  solution  of  lime,  after  which  the  barrels 
can  ).«■  filled  with  water  nearly  to  the  top  and  two  more  gallons  of  each  of  the  stcnk 
solutions  added.  The  barrel  after  this  should  Ih'  full.  If  it  is  not,  add  more 
water.  If  a  tank  larger  than  a  40-gallon  barrel  is  iis«>d  ])rop(.rtionate  amounts 
of  tile  stock  solution  should  he  added  when  half  full  of  water  and  when  nearly 
filled.  Stir  the  stock  solutions  well  and  strain  them  when  putting  into  the  sprav 
I)ump  barrel. 

To  test  the  Bordeaux  mixture  let  a  drop  of  fcrrocyanide  of  })ota.SMium  fall  into 
a  little  of  the  mixture  in  a  saucer.  If  this  causes  it  to  turn  reddish-brown  add 
more  lime  until  no  change  takes  jdace. 


Rksiv    Boudkai  X. 

The  >urface  of  some  plants  like  onions,  cabbages  and  asparagus,  is  so  smooth 
that  Bordeaux  will  not  readily  stick  to  it.  Tiiis  makes  effective  s])raying  ditticult. 
Thi<  difficulty,  however,  may  U'  overcome  by  using  the  following  preparation: — 

R<'»*" 2  pounds. 

Sal  Soda  crystals   1  pound 

Water 1  ga„o„. 

Boil  together  in  an  iron  vessel  (jireferably  (uit  of  doors)  until  the  mixture 
is  of  a  clear  brown  color.  This  will  take  from  one  to  one  and  a  half  hours.  Add 
tlic  abc       'ciaiuity  to  each  40  gallons  of  Bordeaux  mixture. 


FoniiALiv. 

Formalin  is  a  dear  liquid  disinfectant.  It  is  a  K)'/f  s<dution  of  formaldehyde 
gas  ill  water.  It  can  he  jmrchased  from  almost  any  druggist,  and  costs  from  25c.  to 
50e.  per  pint.  It  is  sold  under  the  names  of  '•  f(.rnialin  "  and  "formaldehyde."  It  is 
important  that  the  purchaser,  whatever  name  he  buys  it  under,  secures  a  guaranteed 
solution  of  full  strength  407e  formaldehyde.  The  stock  solution  should  always  1)0 
kept  ill  a  well-corked  hotte.  Formalin,  when  diluted  with  water  for  treating  seed 
])otatoes,  is  not  a  dangerous  poison,  although  the  strong  fumes  will  make  the  eyes 
-mart,  and  a  strong  solution  will  harden  she  skia  temporarily. 

For  Potato  Scab  soak  the  tubers  before  they  are  cut  for  two  hours  in  a  solu- 
tion of  1/2  pint  of  formalin  to  15  gallons  of  water. 

For  Black  Rot  of  <'abbage  and  cauliflower,  soak  the  seed  for  15  minutes  in 
a  solution  of  V2  pint  of  formalin  to  15  gallons  of  water. 

For  Onion  Smut  1  pint  of  formalin  to  3©  gallons  of  water,  applied  as  directed 
on  page  21. 
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CoilttOSlVK   SUBLIMATK    (MeBCIRIC   CiILORIDK). 

C'orrosivf  MibliinaU.  may  Ih>  ohtainwl  from  an.v  druwist.  Ft  is  a  .K.adiv  iwiwn 
aiul  .hould  Ik.  so  lalK>ll«Hl.  and  kept  out  of  the  wav  of  .hildren  and  stock.  It  is 
iiM.ally  8old  HI  the  form  of  tablet.,  one  of  which  dissolved  in  a  pint  of  water  gives 
a  solution  of  the  strength  of  one  part  l.y  weight  of  corrosive  sublimate  to  1,000 
of  water.  It  is  not  v.-ry  readily  soluble,  and  hot  water  should  !«  used  to  dissolve 
It.  It  corrodes  metal  and,  therefore,  should  l.t.  mixed  in  woo.len  or  eartiien  vessel* 
It  IS  an  excellent  disinfectant,  but  even  in  dilute  solutions  it  is  deadly  poison" 
•.reat  care,  therefore,  must  be  used  in  handling  it.  Potatoes  disinfected  with  it 
should  never  be  used  for  f<H,d  for  man  or  la-ast,  and  vcs.-els  which  have  contained 
It  should  ]>e  very  thoroughly  washe.l  with  hot  water  before  thev  are  us«h1  for  any 
other  purpose.  "  •' 

For  disinftKting  see.l  jKitatoes  to  prevent  Bla.k  I^.g,  Rhizo,.tonia  and  Powdery 
Nab  of  lotatcK's.  soak  the  tuln-rs  lM>fore  tlu-y  are  cut  for  thr,.e  hours  in  a  soluti.u'. 
«  corrosive  ^^"''^niate  of  the  strength  of  1  part  to  2,000  of  water.  For  Club  Koot 
of  cabbage  and  Black  Ifot.  cauliflower  and  turnip,  soak  the  sml  for  1.5  minutes  in  a 
solution  of  K,rros.ve  sublimate  of  the  strength  of  1  part  by  weight  to  1,000  of  water 
(  orrome  sublimate  <an  be  used  effectively  for  the  prevention  <,f  the  common  Potato 
■Nai).  Imt  It  IS  not  rtvommended  here,  as  formalin  is  a  .safer  and  just  as  reliable  a 
disinfwtant  for  this  purpose. 
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STERILIZATIOX  FOR  GREENHOUSE  SOIL. 

This  is  often  required  in  order  to  rid  the  soil  of  fungi,  which  live  over  from 
i'Z  pr'/"  ''''  ^f:^  "'"^  '""*'  "^'''^'^  "^  ^^'  ^'"P"  ff--''^"  «n  them.  Lettuce 
i;  IntSatr "'  "^"^'"^"■"'  '-'  ^"'^"""  '''  ^'-"--^  -"'^^  -"  '-  P-ented 
Steam  sterilization  is  the  most  satisfactory.  What  is  known  as  the  "inverted 
,.an  method  is  the  one  which  is  most  generally  u.sed  in  greenhouses.  The  apparatus 
.onsists  of  a  galvanued  iron  pan  about  4  ft.  .x  10  ft.  and  C  inches  deep.  ^ThTs  s 
.verted  over  the  so.,  to  be  sterilized,  the  steam  being  emitted  througlfa  hose    on 

r^  3  t:Z         "'  ''''  P"'.  '"r  ^'^"'■''  '''''''  "'•^  ^'"--l  •!"-"  i»to  the  soi  "o 
d^  e      Tb  T  "T'f.  /"^'•'^-■^  ^h^"''!  '-  applied  before  the  sterilization 
IS  done.     The  steam  should  be  kept  at  as  higli  a  pres.sure  as  possible,  80  to  100 
onl'htl'f \  ^^"'''jl't'on  '-ontinued  from  three-quarters  of  an  hour  to  one  and 

one-half  hours,  depending  upon  the  pressure  maintained.     This  treatment  ti 
destroy  both  spores  of  fungi  and  •    ed  seeds  in  the  soil 

Sterilization  irith  Formalin.     This  method  can  be  employed  when  live  steam 

upToosT     Th    ^      1'"' n  t"l'  '^  r""'^  ^^""^  '''  ^"'^  »-^  the  earl^"  hJ  w" 
up  Joosel. .     The  soil  should  be  dry  when  the  sterilization  is  done.     The  formalin 

s  dilu  ed  in  water    2  pounds  to  50  gallons.     This  solution  should  be  apZd    o 

the  so|rat  about  the  rate  of  1  gallon  to  the  square  foot.     Two  men  can  do  thS 

can,  the  other  man  spading  over  the  soil  as  the  .solution  is  applied.  '  As  soon  Is  he 
soil  can  «.  worked  without  puddling  a  ftc-r  treatment,  it  should  be  hrownnnWelv 
o  permit  the  evaporat  on  of  the  formaldehyde.  The  Ms  2uld  noTbetS 
for  abou  two  vveeks  after  treatment,  and  before  planting  is  done  they  Tho  "d  S 
^r2f.^T^^"?^-^'-.rr™J  "™"-     ^^'^^  ''^-^  't-™  ''  availab  e,  tS  « in  frt^ 

J^iriii- :£"''^^  "^^^'  '•^" "- '--'  --'  ™-  -^^«^-tory  thrjhl 
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